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NEW LINCOLN CENTRALIZED 
LUBRICATION SYSTEMS 


ELECTRO-LUBERS 


Compact, efficient electric-powered 
lubricant pumps supply oil or grease to 
banks of injectors in a centralized sys- 
tem. Become integral part of individual 
machine on which installed, providing 
routine self-lubrication. «© 


lubrication methods 
costs 


How moder? 


reduce 


erating 
prod uctron 


and improre 


RAM PUMPS 
High or Low Volume Output 


Low-cost, easy-to-install. Systems de- 
signed to provide automatic or semi- 


automatic lubrication of bearings, si- Complete facts on HOW TO REDUCE 


multaneously, on single machine units ee 
while in operation. May be actuated 


mechanically, electrically, or manually. ( ) E > B R ATI N G COS" S t hrough 


Dispense oil or grease. 


MODERN LUBRICATION METHODS 


® Comprehensive, fully-illustrated 16-page brochure 


@ Shows how and why centralized lubrication can save thousands 
of dollars 


CENTR-O-MATIC SYSTEMS @ Illustrates case histories of uses in all major industries 


Heavy-duty, air-operated pump 
lubricant to large machine groups from e Lists five practical steps for converting to automatic lubrication 
original 400-lb. refinery drum. Can lu- 

bricate thousands of bearings at great 

distances. Adjustable time clock con- ® Presents application data on basic centralized systems 

trol automatically cycles system, 


according to predetermined oil or grease 
requirements. When all injectors in ® Describes power lubrication for automation 


WMAIL THIS COUPON TODAY! 


and vents self. 


See Lincoln's complete line of industrial lubrication equipment in 
Space 1116-1120 at the Plant Maintenance and Engineering Show, 


Convention Hall, Philadelphia, January 25-28. LINCOLN ENGINEERING COMPANY 


5703-33 Natural Bridge Avenue 
St. Louis 20, Missouri 


Please send my complimentary copy of [_] “A REPORT TO 
MANAGEMENT” [_] Ram Pump Bulletin No. 812 [_] Electro- | 
Luber Bulletin No. 815 [_] Centr-o-matic Catalog 81 | 


_ St. Louls 20, Mo, | 


Division of The McNeil Machine & Engineering Co. ZONE........ STATE.......... 
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THE COVER 


THIS young lady has been on our 
cover before, for she illustrates the 
illuminated inspection plates men- 
tioned in A. S. Orr’s article on sen- 
sory examination, first published by 
NLGI in August, 1958. The very 
popularity of this subject soon ex- 
hausted the Institute’s supply of 
back issues and reprints. A feature 
of particular interest because so 
many customers judge a lubricating 
grease by sight, smell and touch, 
Mr. Orr has proposed a standard 
vocabulary of terms for describing 
the sensory observations. We offer 
his suggestions for your considera- 
tion and convenience. 
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| By H. A. MAYOR, JR., President 


Plea for Help 


All official representatives of NLGI active members have recently received the 
following letter. Because our Institute is trying hard to serve all segments of our 
industry, this same plea for assistance 1s hereby directed to the entire NLGI 
SPOKESMAN readership. 


Dear Member: 


Now that things are returning to normal after what was, for me, the most 
exciting NLGI Annual Meeting of them all, it becomes time to commence 
some hard-headed, realistic, accomplishable planning for the 27th Year of the 
Institute activity. In this area your help is badly needed. 


Your Board of Directors started work on the new year of activity shortly 
after their election but perhaps the vision of this small group could be en- 
larged. It would help immeasurably if you could give some thought to the 
immediate and long range future and capabilities of the NLGI then drop me 
a note covering the ideas, suggestions, and criticism that will logically result. 


You have my assurance that each communication received will be closely 
studied and evaluated. Subject, of course, to board review, enthusiastic follow- 
up of your ideas will be made. The NLGI can effectiv ely serve our industry 
only with the help and under the direction of the entire membership. It’s for 
this basic reason that your help is being requested. 


May I take this opportunity to personally thank you for the opportunity 
of serving as your 27th President? It’s a real honor for me and my company. 
The grease industry has been good to me and any thing I can do to recipro- 

cally serve the industry will be done. 


In the spirit of the season, best wishes fer a prosperous and Happy New 
Year. 
Yours very truly, 


H. A. Mayor, Jr. 
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There’s no middle man in the picture when you 
buy your hydrogenated castor oil derivatives 
from Baker. Because, from selection of the raw 
castor beans to production of the finished chem- 
icals, Baker does it all. 

This integrated operation assures you of uni- 
form quality and steady supply of Baker’s 
Castorwax® hydrogenated castor oil, hydroxy- 


the 


stearic acid, and methyl hydroxystearate. It also 
means that by the bag or carload, Baker—the 
world’s largest and most experienced producer 
of castor oil derivatives—is your prime source 
of supply. 

Let us fill your next requirement. We will 
deliver what you need when you want it. 


7401 


Baker castor oil company 


ESTABLISHED 1857 BAYONNE, NEW JERSEY 


+ 
Baker does it all | 
| 
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Greif Joins NLG! 


Greif Brothers Cooperage corpo- 
ration, northern cooperage division, 
St. Paul, Minnesota, has joined 
NLGI as an Associate member. Mr. 
Ray Suttle, district. manager in 
Winfield, Kansas, will be NILGI 
Company Representative, while Mr. 
\. H. Snipes, vice president in St. 
Paul, will act as Technical Repre- 
sentative. A feature on this new 
member organization will be of- 
fered in a later issue of the NLGI 


Strauf Ils Representative 


Darling & Company announce 
that L.. Strauf will become NLGI 
Company Representatiy replacing 
the late George W. ‘Trainor, who 
died in early November. 


Annual Audit Will 
Bring Questions 


\Mlembers and friends of NILGI 
may receive inquiries in the mail 
next month from Arthur Anderson 
& Company, national accounting 
firm. The questions would deal 
with services rendered by NLGI 
and are part of the pre cedures taken 
each year during the annual audit 
of the national office and the office 
of the treasurer. 

Audits were begun with the In- 
stitute in 1952 and have been con- 
tinued through the years to insure 
the membership that records and 
finances are kept in a businesslike 
fashion. 


introducing Two New 
Members of the NLGI 
Board of Directors 

Two new members of the NLG! 
board of directors elected at the 
recent annual meeting ... the NLGI 
SPOKESMAN Would like to introduce 
them to the membership: 
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Esso Standard Oil company 
Company Representative is Mr. J. 
J. Coates, replacing Dr. J. V. Starr, 
former board member and _secre- 
tary of the Institute, now deceased. 
Coates is manager of Esso’s Pitts- 
burgh plant. A graduate of Man- 
hattan college with a BSE in 1936, 
he earned a MSE at New York 
university in 1939. He has been 
with Fsso since 1944. 


Sinclair Refining company "Ss 
Company Representative is Mr. F. 
W. Minor, replacing the late A. S. 
Randak. Minor is manager, lubri- 
cating sales. A graduate of the Uni- 
versity of Missouri in 1936, Minor 


News About NLGI 


began with Sinclair as a junior sales- 
man. He has held a number of posi- 
tions with his company and also 
served three years with the Navy, 
being aw arded the Bronze Star. 


Other board members, who have 
previously been introduced at. the 
time of their elections include these 
re-elected Company Representa- 
tives: W. W. Albright from Stand- 
ard Oil (Indiana), T. W. Binford 
from D-A Lubricants, G. Landis 
from Atlantic Refining, J. W. Lane 
from Socony Mobil Oil, E. 
Merkle from Fiske Brothers Re- 
fining, and W. M. Murray from 
Kerr—McGee Oil Industries. 


Technical 
Committee Column 


Now that the work of the Dis- 
pensing Panel has been completed, 
there is being formed a new Com- 
mittee on Grease Dispensing in 
Central Systems. The general area 
of activity will cover industrial 
grease dispensing. We have been 
most fortunate in securing Messrs. 
C. F. Raisch of Stewart-Warner as 
Chairman and F. M. Higgins of 


CHAIRMAN L. C. BRUNSTRUM 
Standard Oil Company (Ind.) 


Section Leader in Charge 
of Research on Greases 


and Industrial Lubricants 


| 
| 
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Master Lubricants Company as 
Vice-chairman. With their gf 
ienced and dynamic leadership a 
meeting will soon be held to de- 
velop the scope and program. Par- 
ticipation by representatives in all 
classes of NLGI membership is 
cordially invited. Interested parties 
may contact them or the chairman 
or vice-chairmen of the Technical 
Committee. 
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| Two NLGI Booklets... 
“RECOMMENDED PRACTICES” 


3 for for 
q Lubricating bricating 
Automotive 
Front —and— 
Ball Joint 
e Front 
Bearings Suspensions 


FAMED throughout the world, both of these proved and valuable aids 
give the recommended practices for application of lubricants . . . for 
automotive front wheel bearings in NLGI's newest twelve-page booklet 
... and for passenger car ball joint front suspensions, a revised edition 


of the sixteen-page manual now in its sixth printing. Compiled by experts 
in the industry, these handy guides are clearly illustrated, with easy-to- 
reod directions. They may be purchased with quantity discounts, and 
company advertising or public relations messages can be added at cost. 
Immediate attention will be given to all orders. 
PRICE LIST 
(Prices apply to both publications) 
(i) (2) (3) (4) 
: Number Plain, No Company Name Company Name 
3 of Copies Imprint Imprinted, Black Imprinted, Red 
; 100 - 499 $17.00, hundred $17.00, hundred $19.00, hundred 
500 - 999 $16.00, hundred $16.00, hundred $18.00, hundred 
1,000 - 10,000 $150.00, thousand $150.00, thousand $170.00, thousand 
10,000 - $140.00, thousand $140.00, thousand $160.00, thousand 
; To the prices in column (3) please add a flat charge of $20.00 and to the charges in column (4) a flat charge of 
4 $27.00 .. . for type changes. All shipping charges posted on NLGI invoice . . . shipments made by parcel post 
unless you specify type of shipment desired. 
RECOMMENDED PRACTICES FOR LUBRICATING RECOMMENDED PRACTICES FOR LUBRICATING 
AUTOMOTIVE FRONT WHEEL BEARINGS PASSENGER CAR BALL JOINT FRONT SUSPENSIONS 
Please the above to: Please - the above to: 
COMPANY. COMPANY. 
city. 
| STATE. STATE— 
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JANUARY, 1960 
31-Feb. 5 ASTM, Committee D-2 
Meeting, Statler Hotel, De- 


troit. 


FEBRUARY, 1960 

25 API Division of Marketing, 
Lubrication Committee 
Meeting, Sheraton-Park Plaza 
Hotel, St. Louis. 

24 NLGI Board of Directors 
Meeting, Park Plaza Hotel, 
St. Louis. 


MARCH, 1960 

15-17 SAE National Automotive 
Meeting, Sheraton-Cadillac 
Hotel, Detroit. 

23-24 Ohio Petroleum Marketers 
Assn., Annual Convention 
and Marketing Exposition. 
Deshler-Hilton Hotel, Co- 


lumbus, Ohio. 


APRIL, 1960 

19-20 ASLE, Annual Meeting and 
Exhibit, Netherland— Hilton 
Hotel, Cincinnati. 

20-22 API Division of Production, 
Rocky Mountain District 
Meeting, Gladstone, Hen- 
ning, & Townsend Hotels, 
Casper 

20-21 National Petroleum Associa- 
tion Spring Meeting, Shera- 
ton Cleveland Hotel, Cleve- 
land, Ohio. 
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Future Meetings 


MAY, 1960 

18-20 API Division of Marketing, 
Midyear Meeting, Statler- 
Hilton Hotel, Cleveland 


JUNE, 1960 
5-10 Society of Automotive Engi- 


neers, summer meeting, 


Edgewater Beach Hotel, 


Chicago 

SEPTEMBER, 1960 

14-16 National Petroleum Associa- 
tion Annual Meeting, Hotel 
Traymore, Atlantic City, 
New Jersey. 


OCTOBER, 1960 

17-19 ASME — ASLE_ Lubrication 
Conference, Statler Hilton 
Hotel, Boston. 


30-Nov. 1 NLGI Annual Meeting, 


Edgewater Beach Ho- 
tel, Chicago. 


NOVEMBER, 1960 

27-Dec. 2 ASME Annual Meeting, 
Statler Hilton Hotel, New 
York. 


scription price. 


ADVANTAGES 
of membership in the 
National Lubricating Grease Institute 


Some of the membership advantages are listed below: 
@ The NLGI represents over 95 per cent of the lubricating grease industry 


with members in this country and overseas. 


@ NLGI has a Technical Committee of 154 members which is divided into 
nine sub-committees working constantly on industry problems. 
The NLGI SPOKESMAN, a monthly technical journal, is mailed free of 
charge to key personnel within a member firm. If extra copies of the 
magazine are needed, they may be purchased at half the regular sub- 


@ The Institute works in close cooperation with affiliated groups including 
SAE, ASTM, ASA, ASLE, ASME, SAE-Cimtc and IOCA on problems and 
accomplishments in the lubricating field. 


@ The main objectives of the National Lubricating Grease Institute are for 
the development of better lubricating greases for the consumer and better 
grease lubrication engineering service to industry. 


If your firm is interested in becoming affiliated with NLGI, 
the national office will be happy to furnish further informa- 
tion concerning the organization. Just as 1959 was a ban- 
ner year for NLGI accomplishments 1960 promises to be 
even better with more scope and more member advantages. 
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Where heat or 
wet conditions are 
a problem 


the answer- 
use greases made with 


fm) BAROID CHEMICALS, INC. 


A SUBSIDIARY OF NATIONAL LEAD 
1809 SOUTH COAST BLDG, HOUSTON 2, TEXAS 


S993 *BARAGEL is a registered trademark of National Lead Company for organic ammonium montmorillonites. 
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1959 SURVEY 


Production Data Will Again 


Be Collected, in the Only 
Industry Gathering of 
This Nature 


ERNST & ERNST 


HARE c NG 
KANSAS CITY 6. MO 


ESN COUNTS 


National Lubricating Grease Institute, 
4638 J. C. Nichols Parkway, 
Kansas City 12, Missouri. 


Gent lemen: 


The results of the survey of production of 
lubricating greases and fluid gear lubricants in both the 
United States and Canada for the calendar year 1958 with 
certain comparative figures from the 1957 survey are sub- 
mitted herewith. Included with the report of total pounds 
produced is a limited analysis of the replies and a copy 
of the official questionnaire which defines or explains 
certain classifications. 


The replies received by us have been treated 
as confidential information. None of the data from an in- 
dividual company was made available to another company, to 
your office, nor to anyone else other than members of our 
staff who assembled the information. After completing our 
tabulations, the individual replies were destroyed in ac- 
cordance with your instructions. 


Very truly yours, 


Brrr 


Kansas City, Missouri 
March 31, 1959 
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The third annual survey on pro- 
duction of lubricating greases and 
fluid gear lubricants will be taken 
next month, when all NLGI Active 
(manufacturing ) members receive 
questionnaires for pounds produced 
during the calendar year of 1959, in 
both Canada and the United States. 


An estimated 85 percent of total 
w.S. production has been shown in 
the two previous surveys (1957 and 
1958), with the percentage of U.S. 
Actives replying averaging about 
75 per cent of the Institute’s pos- 
sible American response. Canadian 
response was 100 percent in their 
first compilation, last year. 


Forms are mailed in January and 
compiled in late March. In mid- 
April, results are mailed to the en- 
tire membership—all four classifi- 
cations. 

Although there is a committee as- 
signed to study and seek ways to 
improve the survey each year, there 
will be no changes in the form for 
the 1959 gathering it will be 
identical to the form employed for 
the 1958 data. The committee is 
considering several steps to enlarge 
the service performed, however, 
and these will be reviewed before 
the membership in the year to come. 

Handling of the survey proce- 
dures will be identical, too. Because 
of the success in maintaining com- 
plete anonymity, the management 
services division of the nation-wide 
certified public accounting firm of 
Ernst & Ernst will again conduct 
the actual compilation. The several 
steps taken include (1) a sample 
mailing from the NLGI office in 
mid-December to re-acquaint Ac- 
tives with the forms used. In Jan- 
uary (2), Ernst & Ernst sends the 
actual questionnaires to the Com- 
pany Representative of each Active 
firm, by registered mail. After com- 
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piling the total poundage manu-- 
factured the Active then (3) re- 
turns the completed questionnaire 
to Ernst & Ernst. Because there is 
no way of knowing those com- 
panies which might have already 
replied and those which might be 
late, a general follow-up mailing 
reminder (4) to all Actives will 
come from E&E in early March. 
By month’s end the totals are taken 
and survey results (5) are rushed to 
the overall membership in mid- 
April. 

All replies received by Ernst & 
Ernst are treated as confidential in- 


formation. None of the data is re- 
leased, except in the final totals, nor 
is any one company recognizable. 
After tabulations are completed, all 
replies are destroyed. 


This careful procedure has earned 
the Institute a return figure which 
is considered excellent . . . averag- 
ing about 75 per cent in the two 
years. Special emphasis will be giv- 
en by the officers and the board of 
directors of the Institute however, 
to induce the remaining U. S. com- 
panies to submit their figures. For 
although the percentage not report- 
ing is estimated at only 15 per cent 


of production, the final survey fig- 
ures would have still more meaning 
if every firm participated. 


Value of the final data is grow- 
ing progressively from a_ historical 
standpoint . . . the comparison of 
figures reported between 1957 and 
1958 is now indicative of trends, 
which can be confirmed again when 
the 1959 report is submitted. All 
Company Representatives of Active 
member firms who might not have 
answered in the previous years are 
urged to consider participation for 
the 1959 gathering, rendering this 
Institute service of even more value. 


SUMMARY OF TOTAL POUNDS PRODUCED — UNITED STATES 


1958 and 1957 


Pounds Produced 


Per cent 


LUBRICATING GREASES 1958 1957 1958 1957 
1. Aluminum Soap 21,275,526 27,142,543 3.97° 4.66° 
2. Calcium Soap 179,708,385 218,844,369 33.56 37.61 
3. Lithium Soap 182,457,197 160,462,383 34.07 27.58 
+. Sodium Soap 113,570,809 128,859,083 21.21 22.15 
5. Other Soap 19,874,925 28,680,446 3.72 4.93 
6. Non-Soap (Inorganic Thickener) — 18,597,992 17,891,004 3.47 3.07 

Grand Total of 
Lubricating Greases 535,484,834 581,879,828 100.00° 100.00° 
TOTAL POUNDS OF FLUID GEAR Pounds Produced 
LUBRICANTS PRODUCED 1958 1957 
495,298,609 


473,999,270 


SUMMARY OF TOTAL POUNDS PRODUCED — CANADA 


1958 
Pounds Produced Per Cent 
LUBRICATING GREASES 1958 1958 
1. Aluminum Soap 288,785 88%, 
2. Calcium Soap 17,602,914 53.88 
3. Lithium Soap 2,454,451 751 
4. Sodium Soap 9,598,733 29.38 
5. Other Soap 1,622,340 4.97 
6. Non-Soap (Inorganic Thickener) 1,105,297 3.38 
Grand Total of Lubricating Greases 32,672,520 100.00°, 
TOTAL POUNDS OF FLUID ____ ANALYSIS OF REPLIES 
GEAR LUBRICANTS Total active members mailed questionnaires 6 
PRODUCED 31,963,603 Total replies received 6 
Per cent return 100.00°% 
JANUARY, 1960 389 
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Presented at the NLGI 27th annual 
meeting in New Orleans, October, 1959 


NLGI's Technical Committee 
Chairman for Twelve Years, 

T. G. Roehner, Steps Down from 
The Position and Takes a Look 
At the Industry's Last Decade 


With His Recollections of ... 


TEN YEARS RETROSPECT 


HE CONSTITUTION OF NLGI states that 


two purposes of the Institute shall be: 


To act as a clearing house for the collection 
of lawful information pertinent to the manufacture and 
use of lubricating grease and to disseminate such infor- 
mation to manufacturers, marketers and consumers of 
lubricating grease and to the public. 


To promote the advancement of research and 
practical tests in the field of lubricating grease manu- 
facture and its use. 


This review of technological advances within the 
lubricating grease industry ‘during the past ten vears 
will lead to the conclusion that NLGI has served the 
industry well in accordance with those objectives. Our 
fundamental know ledge about grease structure, manu- 
facture and use has been expanded to a notable extent. 
This can be credited in large measure to the stimulation 
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of NLGI’s technical programs. NLGI’s programs have 
been alert to the commercial implications of new funda- 
mental knowledge an@ have aided in making this know]- 
edge commercially useful. 


Today’s technical problems demand so much atten- 
tion that they may crow d out references to past but 
related events. Thus, we often are not fully aware of 
how indebted we are to valuable data and ideas pre- 
viously reported, nor do we always take full adv antage 
of them for use as background for today’s efforts. With 
this in mind, a quick look at the Index of Volume 12 
April ’48 to March °49 of the NLGI SpokesMan will be 
interesting because it will show papers by H. M. Fraser 
and F. W. Spooner on “Multi- -Purpose Automotive 
Greases,” by L. C. Brunstrum on “The Light Weight 
Cone for Penetration of Soft Greases,” and by C. W. 
Georgi on “The Effect of Inorganic Fillers on Wear of 
Anti-Friction Bearings.” The data and conclusions con- 
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tained in those papers have a direct bearing on prob- 
lems which will be discussed during this New Orleans 
meeting and we can expect that our discussions this 
week may be the basis for solid accomplishments—in 
turn leading to new problems which will be subjects 
for new discussions ten years hence. 


The lubricating grease industry, like many other in- 
dustries, spurted ahead at an accelerated rate during 
World War II. There was an increased appreciation of 
the need for research to guide the development of new 
products to meet new exacting requirements. During 
the past ten years, research efforts have continued to in- 
crease to a noteworthy extent. The manpower and re- 
search budgets of leading manufacturers of lubricating 
greases have, in most cases, more than doubled, and are 
reported in hundreds of thousands of dollars. One 
measure of that growth is the number of U. S. patents 
on lubricating greases issued during those periods. In 
the ten-year period between 1930 and 1940, the total 
was about 69. In the next decade, the total increased to 
about 215, and in the nine and one-half year period of 
1950 to 1959, it was about 409. 


Evidence of the productivity of this intensive re- 
search effort is spread over all of the phases which must 
be coordinated before the final results are put to work 
in the consumers’ bearings. For example: 


1. new research tools and techniques 

2. new raw materials 

3. new manufacturing equipment 

4. new laboratory evaluation and control] instru- 
ments and methods 

5. new application techniques 

6. new and improved packages 


have all raised the performance quality levels and the 
uniformity of maintenance of those levels to the point 
where the yardsticks used for judging the potentials of 
grease lubrication ten years ago are no longer adequate 
and must be expanded to an important degree for the 
next ten-year period. 


One illustration of the strides we have made is a 
comparison of the most stringent government specifi- 


About the Author 


T. G. RokHner, manager, technical service 
division, Socony Mobil Oil company, has 
served for twelve years as NLGI’s technical 
committee chairman. A change in respon- 
sibilities brought his resignation. He was 
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one of the first two men honored by the In- 
stitute’s “Award for Achievement” and has 
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cations for bearing life tests then and now. Ten vears 
ago, no government specification required more “than 
1000 hours bearing life at 250°F whereas a current 
specification calls for 500 hours at 450°F and a Coordi- 
nating Research Council committee is developing test 
equipment to evaluate greases at 700°F under load. 


Another example is the development of multi-pur- 
pose greases which have EP characteristics formerly 
limited to special greases. 


Let’s examine some of the major advances in each of 
the six phases mentioned above 


1. New Research Tools and Techniques: 


The electron microscope has become a conventional 
research tool in those laboratories studying the basic 
structures of greases. Yet, B. B. Farrington and D. H. 
Birdsall’s paper on “An Electron Microscope Study of 
Lubricating Greases,” the first on this subject, was pub- 
lished as recently as the April 1947 issue of the NLGI 
SpokrsMAN. It has opened a number of doors which had 
blocked real progress. Perhaps the easiest way to indi- 

cate the importance of this instrument is to state that 
certain models are capable of magnifyi ing one square 
inch to an equivalent approaching one square mile, 
or, in other words, it enables a laboratory to almost see 
the separate molecules responsible for the grease struc- 
ture. 


Other research tools, such as the infra-red spectrome- 
ter and x-ray diffraction, are now used for specific 
problems. More recent dev elopments seem to indicate 
that electron diffraction will find increasing use in 
studies of grease structure. 


It is a healthy sign that NLGI has continued to main- 
tain a close interest in progress in research on the basic 
structure of greases. In 1951, an NLGI Research Fel- 
lowship was established at the Univ ersity of Southern 
California under Dr. R. D. Vold. It was maintained 
there for five years and during that period, Dr. Vold 
and his associates published such papers, in the NLGI 
SPOKESMAN, as “Grease Structures Indicated by X-Ray 
Orientation Analysis and Electron Microscopy.” The 
current NLGI Research Fellow ship is located at Utah 
University. It was started in 1956 under Dr. Henry 
Eyring in the field of rheology or flow properties of 
greases, another subject which is of fundamental im- 
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portance to the entire industry. 

In addition to providing a forum and a journal for 
publication of individual reports on progress on grease 
research studies, the NLGI has held several symposia 
on grease characteristics, structure and flow properties. 
In 1954 at San Francisco, a SV mposium on “Studies of 
Grease Structure—A Basis for New Dev elopments” was 
held. In 1955 another on “Flow Properties of Lubricat- 
ing Greases” and in 1957 “Fundamental and Practical 
Aspects of Bleeding of Lubricating Greases” were cov- 
ered. Last year a second symposium was held on flow 
properties of grease in view of the r rapid dev elopment 
of our know ledge and the importance of this field. The 
interchange of ‘data, theories and ideas at these sym- 
posia stimulates interest in further research work, cuts 
down on duplication of effort and can lead to a leap- 
frogging effect in our fundamental knowledge. In 1957, 
the Technical Committee on Fundamental Research 
was organized within the NLGI to ensure continual 
attention to the key importance of grease research. 


2. New Raw Materials: 


Under the heading of new raw materials available for 
formulation of improved lubricating greases, remark- 
able progress has been made in all three major compo- 
nents, i.e., thickeners, the fluid phase in which the 
thickeners are dispersed and additives for increasing 
chemical and structural stabilities, and wear and rust 
prevention. These have enabled the formulation of 
multi-purpose greases with broader ranges of applica- 
tion to keep in step with widening consumer require- 
ments. 


en years ago, greases were limited to operating tem- 
peratures of about minus 65°F to plus 400°F. Today, 
special ¢ greases particularly for military equipment per- 
mit extension of this range from minus 100°F to plus 
600°F. 


Ten years ago, radiation resistant fluids and thick- 
eners were of no concern. Today, we are on the thresh- 
old of a considerable demand for special greases resist- 
_ant to high doses of radiation. 


Among the new raw materials which have inade their 
mark during the past few years are: 


Complex soaps 


2. Non- -soap thickeners, ¢.g., clays, silica and or- 
ganics (copper phthalocyanine, ary] ureas, ter- 
ephthalamates and pigments ). 


we 


Modified silicones and esters and poly pheny!- 
ethers 


4: Solid lubricants, such as molybdenum disulfide. 


Along with the new materials has come a_ better 
understanding of phase and colloidal changes which 
occur in the more conventional soap-oil systems as a 
fuction of temperature and soap environment. 
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3. New and Improved Manufacturing Equipment: 


The pressure for reduction in manufacturing costs, 
the use of new thickeners and additives and the need 
for improvements in uniformity of quality of greases as 
shipped to consumers has led to introduction of radi- 
cally new equipment in grease plants as well as im- 
provement of older types. Ten years ago, most grease 
plants saponified in pressure kettles or even open ket- 
tles. During the past ten years, many of them have 
installed contacting equipment which markedly im- 
proves mixing and heat transfer during the soap-making 
stage with a favorable effect on quality of production 
and a reduction in time for this manufacturing step. 


Ten years ago, the use of homogenization as a step 
in grease processing was just beginning. Now, this is a 
routine step in the manufacture of many greases to im- 
prove soap dispersion and in the case of some new 
thickeners, it is essential for the formation of a stable 
grease structure. During the past ten years, we have 
also witnessed a large increase in the use of deaeration 
equipment to improve product uniformity and quality. 
For the same reasons, filters are now used more w idely 
and the filters themselves have been i improved. 


New types of equipment for speeding the cooling of 
grease during the finishing process have been intro- 
duced in the past ten years. This, together with im- 
proved raw material quality control plus proper layout 
and integration of equipment, has led to semi- -continu- 
ous grease manufacture for some large volume prod- 
ucts. 


Process control for batch and continuous manufac- 
ture has been tightened. The use of automatic tempera- 
ture and pressure recorders is widespread. 


In order to keep handling costs down, new tech- 
niques for storage and moving of raw materials and 
finished products have been introduced. Some of these, 
like hopper feeding, are specific to particular grease 
plant layouts while the use of pallets and palletizing 
equipment is now practically universal. 


The efficient, up-to-date plant is a far cry from the 
plant considered satisfactory ten years ago and there 
is good reason to expect further engineering advances 
during the next period. 


4. New and Improved Methods for Laboratory Evaluation 
of Lubricating Greases: 


The fourth area for technological progress is the 
development of improved laboratory methods for eval- 
uating lubricating greases. This area has received the 
most publicity because it is connected with the activi- 
ties of organizations such as ASTM Technical Com- 
mittee G and the Aviation Fuel, Lubricant and Equip- 
ment Research Committee of the Coordinating Re- 
search Council. Progress under the three headings al- 
ready covered is often the result of work by technical 
personnel within supplier industries coordinated with 
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that of laboratories of grease manufacturers. The evo- 
lution of laboratory test methods differs in that it is 
frequently characterized by participation by technical 
personnel of the consumers. Furthermore, it is often 
associated with the setting up of specifications intended 
to define performance characteristics of greases under 
service conditions. 

During the past ten years, there has been a trend 
toward dev elopment of so-called functional testers. 
One of the pioneers of this type is the Wheel Bearing 
Grease Tester covered by ASTM Method D1263-53T. 
This trend has stemmed from recognition of the fact 
that satisfactory performance in a bearing under a 
specified range “of operating conditions is usually de- 
pendent on a happy combination of a number of char- 
acteristics and that the comparativ ely empirical tests as, 
for example, worked penetration and dropping point 
tests, furnish only directive information. NLGI made 
its contribution to a better understanding of the pros 
and cons of the latter by providing for forums such as 
the 1955 Panel Discussion on the lubrication of modern 
farm machinery and by promoting interchanges of 
technical information in the early 1950's through joint 
committees with the Anti-Friction Bearings Association 
and the American Railroad Association. Papers pub- 
lished in the NLGI SpokrsMAN helped to explain to us- 
ers why it is incorrect to assume, for example, that two 
greases having the same ASTM worked penetration at 
77°F will have the same consistencies at 30°F and/or 
150°F and why ASTM drop points do not give a re- 
liable indication of chemical stability at high tempera- 
tures. 


This may be the opportune time to mention the 
progress made by our Technical Committee working 
on definitions for terms peculiar to the lubricating 
grease industry. The more terms they define, the more 
controversy they stir up—which is a strong pointer to 
the need for that work. They have already published 
30 definitions in the NLGI Spokesman and have an- 
other list of fifteen to offer during this meeting. Many 
of these terms relate in some way to the language used 
in test methods and should be of particular value to 
consumers. 


NLGI is helping to point out that while functional 
testers are useful for screening, actual service in the 
field is necessary before the full potentialities and limi- 
tations of a grease can be reliably determined. Data 
from such testers, particularly if the test conditions 
are accelerated, are also subject to serious misinterpre- 
tation. 


5. New and Improved Packaging: 


Grease packaging has also undergone notable changes 
during the past ten years. Standard-sized containers 
have been proposed and generally accepted throughout 
the industry. In the past few years, the use of grease 
cartridges has been introduced and w idely accepted, 
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particularly in the farm market. A recent development 
about which we will hear more later is bulk grease 
shipment. 


6. New and Improved Methods of Application: 


Finally NLUGI has made important contributions par- 
ticularly in the area of application of greases to auto- 
motive front-wheel bearings and to ball joints of front 
suspensions. In respect to the former, confusion was 
caused by the fact that each car manufacturer recom- 
mended a different — for care of wheel bear- 
ings. In 1951 NLGI organized a committee to study 
this problem and in 1954 they published NLGI's Rec- 
ommended Practices for Lubricating Automotive Front 
Wheel Bearings. Over 150,000 copies have been sold 
to date and another printing was required this year. 
This committee is still actively working on possible 
simplifications. 


In 1956, a similar study was started regarding lubri- 
cation of ball joints of passenger car front suspensions 
and in 1959 NLGI’s recommended practices for this 
operation was published in the NLGI Spokesman. 


NLGI has pioneered in the study of methods for 
rating grease dispensing equipment in terms of the ap- 
parent viscosities of the greases to be delivered to the 
bearings. The committee working on this problem was 
organized in 1948 and its membership includes repre- 
sentatives of leading manutacturers of dispensing equip- 
ment who are associate members of NLGI. After many 
expensive runs by each member under a range of condi- 
tions, sufficient technical data were obtained to warrant 
publication of the tentative NILGI Method for Match- 
ing Grease Flow Properties with Grease Dispensing 
Pump Delivery Behavior at Low Temperatures. It is 
self-evident that the quality of a lubricating grease can 
be utilized by consumers only if it is properly fed to 
the bearings. 


During the past ten years in order to keep attention 
focussed on dispensing problems and also in recognition 
of the need for a wider understanding of the factors 
affecting flow properties of greases, NUGI held sym- 
posia on those subjects in 1953, 1955 and in 1957 and 
has included a session on spotlighting dispensing prob- 
lems in this year’s program. 


In conclusion, the above statements should be re- 
peated to the effect that technological advances within 
the lubricating grease industry have been substantial 
in all areas. NLGI has been alert thereto and has pro- 
vided an effective forum for discussion of the pros and 
cons of those developments. The range of application 
and the level of quality of greases have been increased 
to a truly remarkable extent which is a positive sign 
that the industry i is dynamic. The technical programs of 
NLGI have made significant contributions to that 


progress. : 
393 


| 
| 
4 
o/ 
| 
4 
| 
| 
| 
| 


Wear Rates 
Chassis 


Lubrication 
(Passenger Cars 


By: L. C. Brunstrum 
W. L. Hayne, Jr. 
Standard Oil Company 


(Indiana) 


FROM the left, K. R. Bunting, who assisted in the develop- 
ment, with authors L. C. Brunstrum and W. L. Hayne, Jr. 


394 


Presented at the NLGI 27th annual 
meeting in New Orleans, October, 1959 


Abstract 


Although road tests have been used extensively to 
evaluate performance of chassis greases, little quantita- 
tive information is available on wear rates. To learn 
how much each chassis part wears, fifteen cars repre- 
senting seven makes and lubricated with four greases 
were driven about 25,000 miles, and wear was deter- 
mined by loss in weight of the parts. 


The average wear rates of single bearings, in mg per 
1,000 miles, were found to vary from 0.2 2 for steering 
parts to 4.0 for suspension bushings, the range for some 
of the parts being 100-fold. Apparently the major vari- 
able is the individual bearings, rather than kind of 
grease, make of car, or mode ‘of driving. Precise com- 
parisons of greases require testing each grease on sev- 
eral cars, and antiwear improvements would have to be 
marked to be worthwhile. 


To avoid further difficult and costly road testing, a 
laboratory tester was developed that duplicates the ac- 
tion of plain oscillating bearings. Based on work with 
this tester, a grease of ‘markedly better antiwear prop- 
erties has been developed. 


Introduction 


From its very beginning in 1933, NLGI has been 
interested in automotive chassis lubrication. Articles 
dealing with wheel bearings, rear axles, universal joints, 
ball joints, and general chassis lubrication, have ap- 
peared in the Spokesman at least once a year. Although 
elimination of wear is a primary objective of lubrica- 
tion, few of these articles concern quantitative aspects. 
Furthermore, wear rate often is a criterion for estab- 
lishing the greasing interval for commercial vehicles 
and, in passenger cars, low wear rate prolongs “that 
new-car feel” and defers costly repairs. 


Occasional articles have contributed background for 
road wear-rate studies that have been conducted re- 
cently. The need for field tests and inspection of dis- 
assembled parts in evaluating grease additives for load, 
oxidation, Corrosion, water resistance, and mechanical 
stability was stressed (3). The motion of chassis parts 
has been analyzed and divided into two major groups: 
constant rotation, as found in wheel bearings, pumps, 
and pilot bearings, and oscillatory action, as found in 
shackles, king pins, steering linkages, universal joints, 
and pedal ue (1). In the laboratory, grease perform- 
ance has been studied in a journal bearing and in com- 
ponent parts of cars (5). One laboratory wear study on 
constant rotation bearings found that oil permitted 
more wear than grease and that graphite increased 
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wear (2). One road test on an oscillatory type related 
Wear to steering effort (4). 


Many questions remained unanswered. What are the 
actual wear rates on the several chassis bearings? How 
much do they vary from part to part on one vehicle, 
between vehicles, between kinds of driving? Can these 
wear rates be predicted by appropriate laboratory tests? 
How much can they be mitigated by additives? An- 
swers to these questions were sought in a road test 
involving fifteen new 1956 cars. 
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Description of Road Test 


Concurrent tests on the same cars restricted the pro- 
gram in several ways. Selection of the cars prevented a 
statistical design. For example, driving conditions were 
prescribed and the cars were greased at 1,600 miles 
rather than the preferred 1,000. However, the program 
adequately answered most of the questions. The major 
variables included seven makes of cars, two modes of 
driving, and four greases. 


Before the test, all parts were disassembled, washed. 
marked, and measured, and all unsatisfactory parts were 
replaced. Most of the parts could be weighed to one 
milligram. Mating parts were weighed separately. 
Although numerous dimensional measurements were 
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made, weighing is to be preferred. The small changes 
and unsymmetrical wear patterns make dimensional 
measurements less exact. 


Some parts are common to all of the cars. In these 
cases all fifteen cars were included in the average wear 
rates. Because of mechanical variation, wear rates on 
fewer cars were available for some parts. The cars that 
were included in the averages for the various parts are 
as follows: 


Parts Make of Car 
Front wheel bearings TUVWXYZ 
Idler arm & bushing —--—--—--xXYZ 
Drag link & ball seats TUYV — z&Y — 
Front suspension arm, shaft, 

bushing TUVW-+--+-2Z 
Universal joints TU-W XYZ 
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In most cases there is more than one part of a given 
kind per car. After the test the parts were again washed 
and reweighed. 


Ten city cars were driven over rough streets at a 
maximum speed of 45 MPH under metropolitan and 
suburban driving conditions. Part of the time they were 
subjected to fast starts and stops. Two driving shifts at 
an average of 25 MPH permitted a total of 400 miles 
per day. E very other day these cars were driven slowly 
through a water bath one foot deep to thoroughly soak 
the grease-lubricated chassis parts. Because of the con- 
current tests, the final mileage on these cars ranged 
from 17,000 to 36,000 miles. — 


Five country cars were driven over smooth, open 
roads at a cruising speed of 60 MPH. These cars cov- 
ered 800 miles per day. The wheel bearings were 
cleaned, inspected, and repacked after 10,000 miles. The 
test was concluded and final inspection was made on 
these cars after about 20,000 miles. 


All four greases were made with the same oil and 
had the same worked penetration. The vellow grease 
was an uncompounded lithium soap grease. The blue 
and gray greases were identical to the yellow except 
that the blue contained a corrosion inhibitor, and the 
gray contained 3 per cent of lubricant- grade molyb- 
denum disulfide. The red grease was thickened with an 


organic gelling agent. Disposition of the grease on the 
cars was as follows: 


Make of Car 
Yellow - 0 O- O 
Blue - - QO - 
Red 
Gray - - A A A - - 


In this table the open sy mbols represent city cars and 
the closed sy mbols country cars; the same code is used 
in the Figures. 


Wear-Rate Measurements 


All wear measurements were reduced to wear rate 
per thousand miles and plotted on probability paper. 
This method provides a concise statement of wear rate 
and any variable having a pronounced effect would be 
revealed by a concentration of its points at one end of 
the curve. Plots made for the individual elements of 
each bearing are of interest in determining the location 
and extent of wear. Plots made for car totals for bear- 
ings of a given type tend to average the variations in 
individual bearings and may be of more use in rating 
modes of driving, ‘and greases. 


No. of 
Part Tests 

Front Suspension Pins and Shafts 

Upper support pin 17s (5) 

Knuckle support 17 (5) 

Sus. arm shaft upper 19 (3) 

Sus. arm shaft lower 21 
Front Suspension Bushings 

Sus. arm shaft upper 36 (8) 

Upper support pin 23 °€5) 

Sus. arm shaft lower a>) =e) 

Knuckle support 21 (1) 
Steering Mechanisms 

Ball pivot seats 71 

Idler arm support 9 (1) 

Idler arm bushing 17 

Idler arm 12 
Universal Joints 

Bushings 72 

Crosser 
Wheel Bearings 

Cones 94 (3) 

Cups 90 (2) 


TABLE | — Wear Rate of Individual Parts 
Mg Per 1,000 Miles 


Coef 
Range Average ; of Var. 

Of = 2:5 (5.3) | Pe (2.0) 47 
0.5 - 3.0 (9.3) 22 (3.0) 18 
1.0 - 4.5 (9.8) 25 (3.2) 52 
= (15) 4.0 (4.5) 5 
0.3 - 2.0 (30) 1.0 (2.1) 40 
0.05- 2.4 C72) (1.9) 58 
0.05- 6.4 (37) 2.0 (2.3) 

0.21-16 (54) 4.3 (6.5) 

0.01- 0.4 0.20 
0.08- 0.8 (1.4) 0.44 (0.54) 68 
0.02- 3.3 0.76 
0.25- 4.5 68 
0.05- 4.5 1.34 
0.2 = 28 (4.8) 0.95 (1.5) 63 
0.04- 5.7 Pee 1.31 (1.9) 

0.01- 1.3 0.19 (0.26) 
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WEAR tester with Hayne and Bunting collecting test data. 


Wear Rates of Individual Parts 


A curve was made for each part. Four types of dis- 
tribution were encountered, as shown in Figure 1. 
Wear rate of idler arms is the single example of normal 
distribution. A number of parts showed this normal 
distribution except for a few abnormally severe wear 
rates. An example is the wear rate of upper support 
bushings. A few parts had the unusual distribution illus- 
trated by the knuckle support bushing; about half of 
the points are on each of two nearly straight lines. The 
wear rates of the steering ball pivot seats form a smooth 
curve. The pattern of points on the curves for idler 
arms and upper support bushings is typical of all the 
others. 


The curvature became more pronounced with in- 
creasing number of points. Wear rates for both the 
knuckle support bushing and the ball pivot seats are 
er lines on logarithmic probability paper, as in 
Figure 2 . The range for all parts was great; if enough 
items are examined, all of the curves would likely be 
of geometric distribution. 


The data from all of the curves are summarized in 
Table I. For plots having normal or nearly normal dis- 
tribution, the average and coefficient of variance were 
determined graphically. The average was determined 
with and without the high values, the latter being rep- 
resented by the numbers in parentheses. Wear on most 
parts was in the range of a in mg per thousand miles. 
Roughly from 2 to 4 times as much wear occurred on 
the suspension parts as on the others. The range in wear 
rate for all parts was wide, as much as 100 fold in sev- 
eral cases. With one exception the coefficient of vari- 
ance was between 40 and 68 per cent which indicates 
about the same precision in testing all of the parts. 


Because there was no concentration of points repre- 
senting any of the four greases, they must not differ 
markedly in wear inhibition. On the other hand, points 
representing country driving showed a moderate trend 
toward concentration at the low wear end of the 
curves. Apparently this service was less severe than the 
city driving. Because there was no concentration of the 
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points representing greases or cars, the wide range must 
have been caused by normal variations in bearings. 
Composite Wear Rates 

A composite wear rate for each car was calculated 
by adding wear rates in the following categories: 
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Category Example 
Plain Oscillatory Front Suspension 
Antifriction — Oscillatory Universal Joints 


Antifriction Rotary Wheel Bearings 


Steering parts, mostly of the first category, were han- 
dled separately, because the pattern of points was dif- 
ferent. The composites were plotted on probability 
paper as shown in Figure 3. Each point represents a 
single grease and a single car but several complete bear- 
ings. The composites tend to smooth out the wide 
variations of the individual bearings. The data in each 

category were adequatel V expressed by a straight line 
and the followi ing figures were determined g raphically. 
Standard Coefficient 


Average Deviation of Variance 
Oscillatory Plain 


Front Suspension 56 40 71 

Steering Mechanism 3.9 2.0 51 
Oscillatory Antifriction 

Universal Joints 1+ 12 86 
Rotating Antifriction 

Wheel Bearings 5.2 4.0 77 


\lost wear occurred on the suspension parts, least in 
the steering mechanisms. 


WEAR RATES ON TWO SIDES OF SAME CAR 
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RATIOS OF WEAR 
. FIGURE 4. 


Because the points representing the four greases are 
well distributed along the curves, there must be no 
major difference in their wear- -inhibiting properties. On 
the other hand, the solid points of the country cars are 
concentrated at the lower end of several of the curves. 
The suspensions and wheel bearings of the cars driven 
in high speed service on smooth roads wore less than 
those at low speed on rougher streets. For the universal 
joints and most steering parts this trend was not found. 
Right Versus Left 

To reduce testing cost, two greases have at times 
been compared by testing them on the two sides of one 
car. For wear studies this practice may lead to errone- 
ous conclusions because of the difference in individual 
bearings. Replotting the wear data by left and right 
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side sheds some light on this practice. Eleven of the cars 
had eight similar suspension parts. Because the same 
grease was used on both sides, 88 comparisons could be 
made. The ratios of wear on the two sides were plotted 
against the number of tests to yield the normal proba- 
bility curve in Figure 4. Ratios were considered posi- 
tive when right side wear was higher and negative when 
left was higher. 


Ratios within 1.5 to 1 were found in less than 50 per 
cent of the parts and ratios of 5 to 1 were found in sev- 
eral instances. Identical rates were found in only 5 per 
cent of the parts. The symmetrical nature of the curve 
implies the sides do not differ and agrees w ith an analy- 
sis made for two of the parts using only the yellow 
grease and city driving. For each there was a 95 per 
cent probability that the sides did not differ. 


If the sides do not differ, we can use the two tests to 
compare cars. For example a comparison was made for 
the suspension arms on cars U and V with yellow 
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grease and city driving. There was a 95 per cent proba- 
bility that the cars did not differ. 


Only the wheel bearings showed a difference in wear 
on the two sides. Although there was much less wear 
on the four outer cups, they are a sensitive indication of 
wear. In Figure 5, wear rate in the four locations are 
plotted separately and without regard for car or grease. 
On both sides of the car, more wear occurred on the 
larger of the two cups. Higher wear rates were found 
on the right side than on the left. The latter compari- 
son has better than 95 per cent probability. 

Comparing Greases 

With the exception of the red grease, each grease was 
used in two or three city cars. If we ignore the possibly 
small difference in wear rate on the cars, the averages 
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per car in the three service categories are: 


W heel Frout Universal 

Bearings Suspensions Joints 
Red 3.5 49.1 16.3 
Blue 8.3 78.5 13.9 
Gray 9.7 53.6 13.6 


At the 90 per cent confidence level, the yellow and blue 
grease probably did not differ in wheel bearings, vellow 
and gray did. In front suspensions, yellow, blue and 
gray ‘probably did not differ. Similarly, in the universal 
joints these three greases did not differ. Thus definitive 
product comparisons require tests of each grease on 
three or four cars of the same make. 

The knowledge that such gross differences in wear 
rate appear in service has profound significance in de- 
veloping ¢ greases. Test programs must either be exten- 
sive or made on selected bearings, and minor improve- 
ments in wear inhibition will not be noted nor have 
practical significance. On the other hand, the high wear 


FIGURE 6—The oscillating plain bearing wear tester used. 


found in some parts makes the attempt attractive. To 
avoid costly road tests, a good laboratory wear test is 
a prerequisite. 


Laboratory Wear Tests 


Groups such as CRC, ABEC, and ASTM have de- 
veloped tests in antifriction bearings in both constant 
rotation and oscillatory service. But for greases in plain 
oscillatory bearings no test is generally accepted. What 
is needed is a rapid test that can be completed i in one 
day, yet it should not be accelerated by increasing 
ambient temperature or application of exceptional 
loads. It should accommodate small test pieces and al- 
low close control of such factors as bearing conformity, 
finish, and hardness. Such a tester has been built and 
used. 


The oscillating plain bearing wear tester duplicates 
the loading and action of some chassis suspension parts 
and steering components. Figure 6 shows how a unit 
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TEST 
PIECES 


FIGURE 7—Breakdown of the bearing assembly employed. 


containing a plain thrust bearing slips into a holder, and 
is oscillated through 12 degrees 1,800 times per minute 
by an electric motor, Because the device comes to rest 
at both ends of every oscillation, it operates at high 
friction, as do chassis parts. Unlike in the externally 
similar fretting tester, the total bearing surfaces are in 
continuous contact. Wear is determined by weight loss 
of the bearing. 


Orientation of the test bearing is shown in Figure 7. 
It consists of the two flat parts of a ball thrust bearing 
with the test grease occupying the normal location of 
the ball and retainer unit. One of the test pieces is an- 
nealed to 42 Rockwell hardness; the other is 62 as 
furnished, 

A test is conducted by first polishing the two pieces 
with 400 grit paper to assure a flat surface with a uni- 
form finish. The pieces are then washed in solvent, 
weighed, lubricated thoroughly with the test grease, 
and placed in the spring-loaded housing. A spring load 
of 100 pounds is applied before the screws which lock 


O.P.B. LAB. TESTS 


CHASSIS creases 
25+ 
+ 
20 Vv off 


WEAR-MG 
T 


GREEN GREASE @ 
1 10 30 50 £70 90 99 


PER CENT OF TESTS 
FIGURE 8. 


399 


44 

& 

I 
10 
4 
| 


the pieces into place are tightened. This procedure in- 
sures proper contact of the surfaces. After operating 
the apparatus by hand for a few cycles at this load, a 
load of 500 pounds (approximately 910 psi on the pro- 
jected area of the test-piece surfaces) is applied, the 
housing is mounted on the stand, and operation is con- 
tinued for a 20-hour period, 

At the conclusion of the test, the rig is disassembled 
and the surfaces of the pieces are examined to observe 
if the grease film is intact and if any changes in the 


. grease are apparent. The pieces are then cleaned and 


weighed. 

Tests have been run on the color-coded greases, sev- 
eral conventional greases, and on a special wear- -inhib- 
ited grease. Repetitive testing of the yellow, blue, gray 
or red grease is shown on the upper line in Figure 8, 
On such samples the test has poor repeatability “proba- 
bly because wear is a self-catalytic phenomenon, eroded 
wear particles causing more wear. Fach cross repre- 
sents one test on other conventional chassis greases. The 
range is 2 to 25 milligrams. No grease gave consistently 
low wear. 

As shown on the bottom line, a special lithium grease, 
colored green, was tested many times. The average 
wear is 1.0 milligram and the standard deviation 0.9, 
which show that the green grease consistently vields 


Conclusion 


Something about the range of wear rates on all lubri- 
cated parts is now known. They are generally lowest 
in steering mechanisms and highest on suspension parts. 
Statistical differences appear in makes of cars, modes 
of driving and in the grease used. But variations among 
duplicate parts seem to be large enough to overshadow 
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these differences. Therefore tests on a single car are 
often misleading and tests on three or four cars are re- 
quired to evaluate a single variable. 


The direction that future wear studies on grease 
should take is fairly clear. Laboratory testers for meas- 
uring the protection afforded by grease are now avail- 
able “for oscillatory as well as rotary motion; the next 
step should be standardization of a test procedure for 
an oscillatory tester as is already being done for rotary 
types. To prove the performance of a new grease, care- 
fully designed road tests involving many cars are ne- 
cessary. The expense will likely be prohibitive except 
when laboratory testers indicate that markedly superior 
performance can be expected. 


Even the highest wear rates observ ed may be ac- 
ceptable today in practice. But the challenge of achiev- 
ing lower rates more of the time is nonetheless inv iting. 
Neither present bearings nor present greases have ap- 
proached the ultimate development. The answer to 
future chassis-lubrication demands lies in combinations 
of better bearings and better greases. 
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Polished steel plate—sample with soap particles at right. 


USTOMERS OFTEN JUDGE lubricating 
greases, at least in a preliminary way, by what 
they can see, feel, smell and possibly taste when 
a package i is opened. This first i impression of the grease, 
like first impressions of people, is often difficult to dis- 
pel and may adversely influence the customers’ opinion 
despite excellent performance in actual service. 
When the cover is removed from a pail or drum of 
grease, the customer looks at the surface of the grease 
and forms a general opinion as to the color and overall 
appearance of the grease. He will note any free oil on 
the surface of the grease or in depressions. He may use 
a spatula or putty knife to spread a thin film of grease 
on some smooth surface and observe whether it con- 
tains soap particles or visible foreign matter. If a grease 
is not similar in color and general appearance to earlier 
receipts of the same product, it is immediately suspect 
and may be refused. 
Almost universally the grease user will place a small 
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portion of the grease between the thumb and forefinger 
and pull it apart and push it together a few times. From 
this he can note the texture of the grease and may form 
an opinion as to whether it is too hard or too soft for 
his use. The thumb and forefinger test will show the 
texture of a lubricating grease as well as any formal 
laboratory test now av ‘ailable, but this test should not 
be used as a substitute for the penetration test for de- 
termining the consistency of a grease. 

The grease user cannot avoid smelling a grease when 
he opens a pail or drum and will, of course, complain 
of any unusual or objectionable odor. Perfumes or 
maskants were once widely used to cover up unpleas- 
ant odors in greases, but this practice has almost dis- 
appeared. 

In the past, many grease makers and some customers 
would taste a grease to determine whether it was alka- 
line or acidic. This is not recommended as more precise 
laboratory methods are available for determining 
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acidity ‘s and some of the components of modern greases 
may be harmful when placed in the mouth. Although 
lubricating greases do not usually contain highly toxic 
materials, they are not to be eaten. 

The results of sensory examinations of greases have 
at times been described in rather picturesque terms. 
[hese terms may vary widely among different persons, 
thus leading to misunderstandings. 

The purpose of this paper is to propose a standard 
vocabulary of terms for describing the sensory obser- 
vations of a lubricating grease. Some of the methods 
and equipment used by one grease maker to assure 
shipment of greases having uniformity of color, ap- 
pearance, texture and odor are presented as the back- 
ground for this discussion. 


Color 

There is no readily available or generally accepted 
method for determining colors of lubricating greases 
and expressing colors by numerical values as is done 
with lubricating oils. Thus, the grease manufacturer 
and user must use words in describing the color of the 
product. Lubricating greases can be made in almost 
any shade and intensity of color through use of dyes, 
fillers, non-soap thickeners and other additives. How- 
ever, the color of most conventional soap-thickened 
greases is controlled by the color of the lubricating oil 
base and the metallic soap. Such greases may be opaque 
or clear, depending on the type of soap and other vari- 
ables in composition and processing. The color of 
opaque greases may best be described as some shade of 
brown. For clear grease, some shade of amber seems 
more suitable. It is suggested that the shade or intensity 
be characterized as very light, light, medium, dark and 
very dark. The very light shade would represent only 
a faint brown for an opaque grease and a faint amber 
(yellow) for a clear grease. The very dark shade would 
apply to a grease that is almost black. 

In many greases, the bloom or fluorescence of the 


FIGURE 1, texture—buttery 
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mineral oil component is visible and may affect the 
apparent color. If so, this should be noted in describ- 
ing the color. For instance, a grease containing Penn- 
svlvania cvlinder stock may have a pronounced g green 
bloom. The color of such a grease might be described 
as dark brown—green bios. On the other hand, a 
grease made from a naphthenic oil might have a dis- 
cernible blue bloom, and its color could be described 
as light amber—blue bloom. If no bloom is readily ap- 
parent, no mention is made of bloom in describing the 
color. 

It is important that all greases be examined for color 
and bloom by reflected light, preferably daylight, and 
in metal containers— sample cans, pails or drums. The 
color of greases in glass sample jars may, at times, be 
misleading, particularly when psa: through the 
glass. T his may be due to reflection from the glass or to 
transmission of light through the grease. In most cases, 
the customer observes the color of grease in’a metal 
container. 

Greases containing fillers, dyes and some of the new 
non-soap thickeners may have colors matching almost 
any hue of the rainbow. At extremes a grease ‘contain- 
ing a substantial amount of graphite is “black, while a 
grease containing zinc oxide may be almost white. 
Dyes of almost any color may be used. Sometimes this 
is done to give the grease a distinctive color for ready 
identification. On the other hand, some of the newer 
thickeners are actually colored pigments or dyes which 
will impart a characteristic color to the grease. In many 
cases where fillers, dyes and colored thickeners are 
used, the color of the oil base will modify to some ex- 
tent the color imparted by the filler, dye or thickener. 
When grease colors cannot adequately be character- 
ized in terms of brown or amber as suggested above, 
the color should be described in terms of the predomi- 
nant color with adjectives to indicate shade and in- 
tensity, and also, any less predominant color that is 
visible. For example, a grease dyed dark red may have 


FIGURE 2, texture—-short fiber 


NLG!I SPOKESMAN 


| 
i 
| | 
i 


FIGURE 3, texture—long fiber 


a brownish tinge due to the color of the oil base and 
soap, and should thus be described as a dark brownish 
red grease. 

The grease maker’s main problem with regard to 
color is to assure that all shipments of a given grease 
have a uniform color. One grease maker handles this 
by preparing a set of color standards by selecting sam- 
ples from the lightest and darkest colored batches of 
each grade that are considered acceptable. These sam- 
ples are put up in small cans and retained in the labora- 
tory for comparison with each production lot of that 
particular grease. A sample of the production lot is 
placed in an identical sample can and compared with 
the light and dark standards for this particular grease 
in day light or under a daylight lamp. To be acceptable 
for shipment, the production lot must be no lighter in 
color that the light standard and no darker that the 
dark standard. Usually, the color of a production lot 
will fall between that of the two standards. Since some 
greases may change color on aging, the standard sam- 
ples are replaced at about yearly intervals ‘by again 
selecting typical production lots for standards. 


Appearance 


When a customer removes the cover from a package 
of grease and looks at it, he may make a number of 
other observations in addition to the color of the 
grease. He probably will note whether the surface of 
the grease is smooth or rough, whether there are 
cracks in the surface and whether separated oil is pres- 
ent. He may also note whether the grease has a bright 
or dull luster. If a thin film of the grease is spread on 
a smooth surface using a spatula or other suitable tool, 
he may observe whether the grease is grainy or smooth 
and whether it contains visible soap lumps or foreign 
matter. It is proposed that the word “appearance’ 
with regard to grease include all of the visual observa- 
tions that might be made on examining the surface of 
a grease in the final package and on examining a thin 
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FIGURE 4, texture—stringy 


film spread on a smooth surface. Thus, it would include 
all of the items shown in Table I. 

One grease maker uses a somewhat more elaborate 
thin film examination than is normally employed by 
customers. The main purpose of this is to detect soap 
particles and foreign matter that might appear in the 
finished grease due to failure of the screen in the filling 
line. An illuminated inspection plate as shown on cover 
illustration is used. This consists of a triangular piece of 
opal glass illuminated from below by a single daylight 
fluorescent tube which is enclosed in a box on which 
the glass plate rests. A sample of the grease to be exam- 
ined is spread on the glass plate with a spatula to give a 
thin uniform film. With the light on, soap particles and 
foreign matter can be readily detected, and if found, 
will be cause for rejection of a batch of grease. Gener- 
ally, at least three samples are taken during filling out 
of a kettle of grease. These will be from the first, mid- 
dle and last packages, and all must be free from visible 
soap and foreign matter and uniform with respect to 
color and graininess for the entire batch to be shipped. 

For certain greases, particularly semi-fluid oils, trans- 
parent soap lumps are more readily detected if the 
grease is examined by reflected light. In these cases, the 
sample is spread in a thin film on a polished stainless 
steel plate for examination under a daylight lamp. A 
given grease may be examined both by transmitted 
light as described above and by reflected light on the 
steel plate. Discernible soap particles or foreign mat- 
ter by either procedure is cause for rejection or further 
processing. 

These tests are not used as a substitute for the ASTM 
method of Test for Deleterious Particles in Lubricating 
Grease, ASTM D 1404-56T, which will detect some 
particles not readily visible and allows a semi-quanti- 
tative estimate of the number of particles which might 
prove at least slightly abrasive in service. 
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Texture 


When a customer examines a container of grease, 
he will almost subconsciously place a small portion of 
the grease between his thumb and forefinger and press 
together and pull apart a few times. From this simple 
procedure, the customer gets an idea of the texture of 
the grease. The following terms are recommended for 
describing texture: 

Buttery—separates in short peaks with no discernible 
fibers. 

Short Fiber—short “break-off” with evidence of fibers 
when portions are separated. 

Long Fiber—has a tendency to stretch out into a long 
single fiber when portions are separated. 

Stringy—has a tendency to stretch or string out with 
no evidence of fiber structure when portions are 
separated. 

Resilient—capable of withstanding compression be- 
tween thumb and forefinger without permanent de- 
formation or rupture. 

Brittle—has a tendency to rupture or crumble when 
compressed between thumb and forefinger. 

Many other terms have been used to describe grease 
texture. Among these are smooth, grainy, feathery, 
ropey, crumbly, rubbery, tacky, etc. As noted above, 
we would like to reserve “smooth” and * ‘grainy” for 
use in describing the visual appearance of a grease 
when examined in a thin film. It is believed that the 
six terms proposed above will satisfactorily describe 
the texture of any grease that may be encountered and 
for the sake of uniformity, we would suggest their 
exclusive use instead of variations such as feathery, 
ropey, crumbly, rubbery, tacky, etc. 

Odor 
Lubricating greases may vary widely in intensity and 

type of the ‘odor that is encountered on opening a 

package. Most freshly prepared, high quality, conven- 

tional soap thickened greases will have little or no odor. 


Some greases tend to become rancid on aging while 
others contain additives or other ingredients that im- 
part typical odors. Some odors may be pleasant while 
others may be disagreeable, though this is to some 
extent, a matter of individual preference and depends 
partly on the intensity of the odor and partly on the 
type. 

In describing the odor of a grease, an attempt should 
be made to indicate both its intensity and its type. The 
following intensity scale is suggested: 

None—no odor detectable. 

Slight—odor would not be detected by the average 
customer but would be detected by an experienced 
observer. 

Mild—odor might be detected by average customer 
but only if his attention were called to it. 

Noticeable—odor readily detected by customer. 

Strong—ocor that would force itself on attention of 
customer and possibly render the grease unsuitable 
for use in confined areas. 


The types of odor that may be encountered will 
vary Ww idely and in general are related to the ingredi- 
ents used in making the grease. Most commonly, “there 
will be the rather mild odor associated with petroleum 
lubricating oils. This may be more intense with less 
highly refined oils and lower viscosity oils. A pro- 
nounced kerosene or gasoline odor may indicate con- 
tamination and should be noted and inv estigated. The 
fat from which the soap is made may impart some odor 
to the grease, though generally, this is mild if high 
quality ‘fats are used. Some fats and the soaps made 
from them may become rancid on aging, and develop a 
characteristic acidic odor. Many of the additives used 
in greases have characteristic odors. Some anti-oxidants 
may have a phenolic or medicinal odor. Some extreme 
pressure additives may have a sulfury odor similar 
to hydrogen sulfide or sulfur dioxide. Lead naphthen- 
ates usually have a characteristic naphthenic acid odor. 


FIGURE 5, texture—resilient 
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Often, an experienced observer can identify the odor 
as resulting from, or being similar to, a specific com- 
pound such as nitrobenzene, oil of wintergreen or oth- 
er scenting agent. Some of the greases containing non- 
soap thickeners have characteristic odors due to the 
modifying agent used. For instance, some bentone 
greases have a noticeable odor of acetone or methyl 
alcohol. 

The type of odor should be described in accordance 
with the following table amplified if possible by ref- 
erence to a specific chemical compound or product: 
Type of Odor Examples 
Petroleum—Lubricating oil, kerosene, gasoline 
Fatty—Well refined fats, vegetable oils and fatty acids 
Flow ery—Violet, geranium, ‘and many others 
Spicy—Ci innamon, cloves, etc. 

Medicinal—Phenol, iodoform, etc. 

Rancid—Rancid butter, lower fatty acids 
Ammoniacal—Ammonia, alkyl amines 
Sulfury—Hydrogen sulfide, mercaptans, sulfurized fats 
Burnt—Burnt wood or straw 

Acrid—Scorched fat 

Grassy—Crushed grass 

Musty —Decomposed straw 

Decay ed—Spoiled meat 

Septic— —Stale sewage 

Some odors of lubricating greases are transitory and 
disappear or diminish in intensity in a short time after 
the package is opened. It is suggested that odors be 
observed immediately after opening the package and 
then again an hour or two after opening. If there is 
any difference in type or intensity in the two observa- 
tions, this should be reported. 

Some odors tend to dull the olfactory sense and can- 
not be detected and identified if too intense. It is rec- 
ommended that the first sniff of any grease be taken 
very cautiously immediately after removing the cover 
from the package by fanning air from the top of the 
package toward the face. 

Of course, in order to properly evaluate the odor of 
a grease, it is desirable to conduct the examination in 
an area that is free from other odors. 

As noted above, both the intensity and type of odor 
should be reported using the terms suggested above 
amplified by reference to specific chemical compounds 
where these can be identified by the observer. 
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Proposed Standard Terms for Reporting Visual 
Examination of Lubricating Greases 


APPEARANCE 


1. Color 
Amber—very light, light, medium, dark, very 
dark 
b. Brown—very light, light, medium, dark, very 
dark 


c. Other—specify shade and intensity of predomi- 
nant color that is visible. 


2. Bloom or Fluorescence 


a. Green—note intensity—slight, medium, marked 
b. Blue—note intensity—slight, medium, marked 
c. None 


3. Luster 


a. Bright 
b. Dull 


4. Surface Examination in Package 
a. Smooth 
b. Slightly rough 
c. Rough 
d. Cracks—note number and size 
e. Separated oil—note approximate quantity 
T 


. 


hin Film Examination 
a. Smooth 
b. Slight!y 
c. Rough 
d. Grainy 
€ 
f 


rough 


. Soap particles 
Foreign matter 


Conclusion 


The foregoing discussion outlines the conditions for 
making sensory observations of lubricating greases as 
accurate and meaningful as possible. The limitations of 
such observations are also mentioned. 

A vocabulary for describing the results of observa- 
tions made by sight, touch and smell has been pro- 
posed. It is believed that the general use of this vo- 
cabulary will eliminate many misunderstandings be- 
tween customer and grease supplier. 
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OUT OF THIS RUBBLE WILL RISE, IN 1960, A NEW MODERN 
GREASE AND SPECIALTY MANUFACTURING PLANT 


On August 24, 1959, a fire damaged 
50% of our production capacity, de- 
stroying over $1,000,000in property. 
Steps of greatest progress usually 
stem from disaster. Though the Cato 
Oil & Grease Company had kept 
pace with the technological ad- 
vances in lubricants for more than 
a third of a century, we had out- 
grown our facilities. 


Our new plant will feature the most 
up-to-date research and product 
control laboratory, greatly expanded 
production capacity, and complete 
mechanized packaging. We would 
like to put these facilities to work 
for you in 1960, manufacturing 
greases and specialties to your own 
rigid specifications, custom-pack- 
aged under your own label. 


CATO OIL AND GREASE COMPANY “& 


Oklahoma City, Oklahoma 


Composition 
Lubricating Greases Having 
Extreme Pressure Qualities 

According to Peck (U.S. Patent 
2,895,912, assigned to Gulf Oil cor- 
poration ) addition of two to ten per 
cent of a mixture of sublimed blue 
lead and sulfurized sperm oil to lu- 
bricating greases gives sufficient 
FE. P. qualities to stand up to a 90 
pound Timken Test Machine load. 
For highest E. P. results the ratio of 
the two ingredients should fall 
within the range of 1 to 3 or | to 
5, that is one part of blue lead to 
three or four of sulfurized sperm 
oil. 

Sublimed blue lead is essentially 
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a basic sulfate but does contain 
some lead oxide and minor amounts 
of lead sulfide, lead carbonate, zinc 
oxide and also carbon which gives 
it the blue cast. 


While it is stated that the ad- 
ditives benefit either calcium or 
lithium base lubricating greases the 
latter types make up most of the 
illustrations. For example, a Strat- 
ford contactor was charged with 
28.8 parts of Texas oil of a vis- 
cosity of 500 SUS at 100°F., 8.24 
parts of hydrogenated castor oil, 
0.93 part of prime tallow, 1.25 parts 
of lithium hydroxide monohydrate 
and 0.28 part of water. The mixture 
was heated to 400 to 410°F. while 


the pressure increased to 100 psi. 
At the above pressure, the vessel was 
vented to atmospheric pressure be- 
fore reaching maximum tempera- 
ture. After dehydrating the soap 
base, 11.3 parts of the above oil was 
added after which the mass was 
transferred to an open kettle. Here 
4.18 parts of the 500 oil and 40.87 
parts of Mid-Continent Bright 
Stock having a viscosity of 150 
SUS at 210°F. were added over a 
period of three to four hours while 
the lubricating grease cooled to 230 
to 240°F. 

At this point a mixture of 0.9 part 
of sublimed blue lead and 4.05 parts 
of sulfurized sperm oil was added. 


Specific Gravity 20°C. 
20°C. 

Free Fatty Acid (as Oleic) 

Moisture 

Ash 

Melting Point 

Flash Point 


DEGRAS 


(WOOL GREASE) 


BARRE COMMON-—DESULFURIZED 


AMERICA’S ONLY DOMESTIC PRODUCED DEGRAS 


Always Uniform — Always Available 


ANALYSIS 
Fire Point 570°F. approx. 
Saybolt Viscosity at 210°F. 155 sec. approx. 
lodine Value (Hanus) 20.0.35.0 
Saponification Number 100.0-116.6 
0.5-1.2% Penetration at 77°F. unworked 150-180 mm/10 
0.1% Max. worked 340-370 mm/10 
36.0°-44.0°C. Color ASTM (Max.): 10% 45 
540°F. approx. 30% Greater than #8 


Write for Samples, Prices 
R. 1. T. A. Chemical Corporation 


612 N. Michigan Ave., Chicago 11, Illinois Telephone SUperior 7-0051 


SALES AGENTS 


(New England States) 
AMERICAN LANOLIN CO. 
13 Railroad Street 
Lawrence, Mass. 
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(N. Y.—N. J.—Penna.) (Gulf States) 

FAESY & BESTHOFF, INC. H. BAILEY, INC. 
25 East 26th St. Balter Building 

New York 10, N. Y. New Orleans 12, La. 


(West Coast) 

G. L. GAMELCY CO. 
440 Seaton Street 
Los Angeles 13, Cal. 
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Since adjustment of consistency 
was required, 4.92 more parts of 
500 oil and 4.53 further parts of 
Bright Stock were added to provide 
; a No. 2 NLGI consistency. Also in 
| order to keep the percentages of 

sublimed blue lead and sulfurized 

sperm oil in the final product at 
1.0 and 4.5 respectively, 0.1 part of 
) the former and 0.45 part of the 
latter were added. 


The finished product had the fol- 
lowing composition in weight per 


cents: 
500 at 100 Texas oil 43.50 
TO Q UALITY | N 150 Bright Stock 41.10 
Lithium soap of hydro- 
H VY D oO G N AT D genated castor 8.10 
Lithium soap of tallow 0.90 
Glycerine 0.90 
FATTY AC I D Ss Sublimed blue lead 1.00 
Sulfurized sperm oil 4.50 


CENTURY 


HY 
445 and 450 


FOR TRUE ECONOMY IN 
GREASE PRODUCTION 
e 


WRITE FOR BULLETIN OR CONSULT 
CHEMICAL MATERIALS CATALOG PAGES 173-175 


To show how the ratio of the two 
E. P. additives influences the Tim- 
ken values a number of combina- 
tions were tested. Five per cent of 
the blue lead alone stood a Timken 
load of 30 pounds. The same of sul- 
furized sperm alone stood a 14 
pound load. Approximately one to 
one ratio with a total of the two 
additives withstood a 20 pound load. 
A lubricant containing one per cent 
of blue lead and four per cent of 
sulfurized sperm oil gave a Tim- 
ken result of 70 pounds. Changing 
this to 0.8 and 4.1 per cent respec- 
tively resulted in a 90 pound Tim- 
ken load without failure. 


WAREHOUSE STOCKS IN 


Atlanta, Ga. Charlotte, N.C. High Temperature Water Resistant 
Belleville, N. J. Chicago, Ill. Lubricating Greases 

Brooklyn, N. Y. Greensboro, N.C. According to MacKenzie (U. S. 
Cambridge, Mass. Philadelphia, Pa. Patent 2,898,295, assigned to God- 


frey L. Cabot, Inc.) lubricating 
greases thickened by means of fine- 
ly-divided inorganic materials are 
rendered water-resistant, even at 
high temperatures, by the addition 
of five to forty per cent by weight 
of the thickening agent of a poly- 
amine. 


, HARCHEM DIVISION 


WALLACE & TIERNAN, INC. 
25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
PLANT IN DOVER, OHIO 


== CENTURY BRAND 


IN CANADA: W. C. HARDESTY CO. OF CANADA, LTO., TORONTO 


Not all polyamines are effective 
for the above purpose but suitable 
ones can be prepared by reacting a 
medium or high molecular hydro- 
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carby! substituted primary or sec- 
ondary amine with acrylonitrile and 
then catalytically hy drogenating 
the resulting amino nitrile. Duo- 
meens available from Armour 
Chemical division are satisfactory 
for the water repellent additives. 


Thus, five parts of N-(tallow hy- 
drocarbyl) propylene-1, 3 diamine 
and 52 parts of pyrogenic silica 
(Cabosil) were milled into 750 
parts of paraffin base lubricating oil 
having a viscosity at 210°F. of 148 
SUS and a V. I. of 102. Using a 3- 
roll paint mill, a lubricating grease 
having a worked penetration of 298 
was obtained. On being refluxed 
with boiling water, uncompressed 
lumps of this lubricant were still in- 
tact and substantially unchanged in 
consistency after 50 hours and still 
of useful Consistency after over 100 
hours. 


Complex Soap-Salt Thickened 
Lubricating Greases 


Mixtures of acids of varying mo- 
lecular weight if used in optimum 
percentages and combined with 
either calcium or a mixture of cal- 
cium and barium form thickeners 
for lubricating oils which contrib- 
ute to extreme pressure character- 
istics, Oxidation stability and long 
bearing performance life. Such 
products are described by Schott 
(U. S. Patent 2,898,297, assigned 
to Socony Mobil Oil Co., Inc.). 
While a broad range is claimed for 
each type of acid named, the op- 
timum percentage by weight is as 
follows: low molecular weight, that 
is acids having one to six carbon 
atoms, 28; intermediate molecular 
weight, that is acids having seven to 
twelve carbon atoms, 17; high mo- 
lecular weight, that is acids having 
thirteen to twenty-two or more 
carbon atoms 14; and coconut oil 
acids 41. 


A typical lot of such a lubricating 
grease was made in a Stratco con- 
tactor which was preheated to 
250°F. and then charged in the or- 
der indicated below: solvent refined 
naphthenic oil of 60 V. I. and 500 
SUS at 100°F., 56 pounds; hydrated 
lime 9 pounds 7 ounces; acetic acid 
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8 pounds 5 ounces; water + pounds, 
caprylic acid 5 pounds; coconut oil 
12 pounds 11 ounces; hydrogenated 
tallow fatty acids 4+ pounds 3 
ounces; and litharge 3 pounds. The 
agitator of the contactor was in 
motion during the addition of all 
of the ingredients. In about one 
hour the mass reached a tempera- 
ture of 345°F. while the pressure in 
the contactor registered about 100 
psi. The contents was then blown 
into a preheated open steam jack- 
eted kettle and when a sample in- 
dicated 0.5 to 0.7 per cent calcium 
oxide the mass was dehydrated. The 
charge was then heated and paddled 
for 1% hours at 300 to 320°F. after 
which +4 pounds more of the 500 
oil and 30 pounds of a naphthenic 
bright stock having a viscosity of 
130 to 140 SUS at 210°F. and 
negative V. I. were added. 


Heating of the open kettle was 
then discontinued and the mass was 
recycled through a high pressure 
homogenizer until the temperature 
dropped to 180°F. When the tem- 


Wade LUBRICATING 
COMPOUNDS & GREASES 


PRODUCED AND PACKAGED TO YOUR SPECIFICATIONS ! 


perature was about 190°F., 5 pounds 
3 ounces of Alpha-Chlor 33 were 
added. Finally the worked penetra- 
tion was adjusted to 290 to 300. 

This product was OK on a Tim- 
ken load of 45 pounds. With no 
oxidation inhibitor added the pres- 
sure drop in an oxygen bomb was 
10 pounds in 200 hours. The drop- 
ping point was above 500°F. In a 
loaded Navy tester the uninhibited 
lubricating grease ran 1500 hours 
and after the addition of 0.5 per 
cent of Ionol ran 3500 hours. 


High Temperature Lubricating Greases 


Lubricating fluids thickened with 
the reaction product of arvlene 
isocyanates and organic- -substituted 
oxy gen-containing acids of phos- 
phorus having free hydroxy groups 
form lubricating greases with high 
dropping points and good water 
resistance. 

In general, these products are pre- 
pared in situ by dispersing the 
diisocyanate and the alkyl-substi- 
tuted phosphorus - containing acid 


We do the complete job! We research and de- 
velop a formula that will meet your most exact- 
ing demands. We will package, brand, and ship 
to fit your merchandising pattern. Check American 
Lubricant’s complete service. We satisfy. 


AMERICAN LUBRICANTS 


Independent Wholesale and Industrial Producers 
1575 CLINTON ST., BUFFALO 6,N. Y. Stace /922 
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in a portion of the lubricating oil 
and heating until the reaction is 
complete. This will be at 150 to 
400°F. for one-quarter to twenty- 
four hours. 

According to Norton and Baker 
(U.S. Patent 2,898,300, assigned to 
Research and Engineering 
Co.), a lubricating grease was pre- 
pared by dispersing 20 grams of 
bitoly lene diisocyanate and 30 
grams of di( 2-ethy lhexyl) hydro- 
gen phosphite in 50 grams of Dow 
Corning 550 silicone fluid, followed 
by heating to 300°F. for one hour. 
After cooling to room temperature 
the lubricant had a worked pene- 
tration of 360 and a dropping point 
above 500°F. 


Esso 


Process 


Forming a Lubricating Grease 
Containing Metal Salts of Mono 
And Dicarboxylic Acids 


Pattenden, Sproule and Norton 
‘in U. S. Patent 2,898,296, assigned 


IF it ralle an an axle ® or-turns in @ 


to Esso Research and Engineering 
Co., describe a procedure whereby 
salts of dicarboxylic acids can be 
readily dispersed in lubricating oil. 
If a mixture of fatty acid, such 
as stearic, and a dicarboxylic acid, 
such as sebacic, are reacted with an 
alkali in the presence of oil it is 
found that the metal salt of the 
dicarboxylic acid does not readily 
disperse. 

However, if in place of the 
sebacic acid an amount of diester 
containing the required proportion 
of the sebacic acid is used the salt 
formed will remain dispersed as a 
part of the thickener. For example, 
a lubricating grease was prepared 
by mixing 10 grams of stearic acid 
and 10 grams of di-2-ethyl hexyl 
sebacate (equivalent to 4.8 grams 
of sebacic acid) with 80 grams of 
a lubricating oil having a viscosity 
of 300 SUS at 100°F. and a 70 V. I. 
Next 3.6 grams of lithium hydrox- 
ide were added and the mixture was 
heated to 400°F. for 15 minutes. 
The 2-ethylhexanol which formed 


during the reaction was driven off 
almost as rapidly as it formed. 

Upon cooling the resulting lubri- 
cating grease had a worked penetra- 
tion of 265 and a dropping point of 
500°F. A similar combination and 
procedure permitted the manufac- 
ture of a lubricating grease in which 
the fluid was a silicone. 


Process for Manufacture of Lithium 
Base Lubricating Grease 


Zweifel, Voss and Gower (U.S 
Patent 2,898,298, assigned one-half 
to Sinclair Refining Co. and one- 
half to Richfield Oil corporation) 
describe a process for the manu- 
facture of lithium base lubricating 
grease in which at least 80 per cent 
of the soap is derived from hy dro- 
genated castor oil. 

The process consists of four steps, 

namely saponification of the fatty 
material with lithium hydroxide in 
the presence of a portion of the 
total oil, dehydrating the mixture 
at a maximum temperature of about 


bearing or ndes ona shaft r@) if if sldes 

ina groove or moves on q 

it bores or cots or transmits pressure 
sone of Sinclairs S00 specialized \ubricamls 

Is designed to make if work better For answers 
to your lubrication problems, write today to 


SINCLAIR. REFINING ComPANY (Sale 


‘Technical Service Division, G00 Fifth Ave, NY. 20 NY. 
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330°F., adding any additional oil 
required, and finally colloidally 
milling the unhomogenized mass to 
decrease the penetration by 25 to 
125 points. With this method of 
manufacture the thickener is pres- 
ent in the form of fibers about 1 
micron length. Lubricating greases 
so formed show unusual resistance 
to breakdown in field service. 


A typical lithium base lubricating 
grease was made by charging 49.5 
parts of beef tallow, 449.5 parts of 
hydrogenated castor oil and 1580 
parts of an oil having a viscosity of 
81 SUS at 210°F. to a steam jack- 
eted grease kettle and mixing at 
180 to 190°F. In a separate kettle 
76.5 parts of lithium hydroxide 
were dissolved in 1344 parts of boil- 
ing water after which this solution 
was added to the fat-oil mixture in 
the first kettle. After mixing the 
mass for fifteen minutes at 180 to 
190°F. heat was applied and finally 
the mixture was dehydrated at 300 


Everything that moves 


DEPENDS ON GREASE! 


almost everything 
that moves either in actual opera- 
tion or in the process of its making 
. from gate hinges to tractor 
wheels . . . depends upon grease. 
That is why lubricants should be 
bought with care. You can always 
depend upon Deep Rock highest 
quality greases and lubricants. They 
are manufactured to give top lu- 
brication to all moving parts. 


KERR=McGEE 
OIL INDUSTRIES, INC. 


306 N. ROBINSON + OKLAHOMA city 
PHONE RE 9-0611 
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to 320°F. Steam was then shut off 
and 2012 parts of oil added while 
stirring. When the lubricant 
reached a temperature of about 
200°F. 10 parts each of hyamine B 
and octylated ary lalkylated  di- 
phenyl amine were added. After 
cooling to 170°F. the lubricating 
grease was processed through a 
colloid mill set at 0.010 inch clear- 
ance at a rate of 150 pounds per 
minute, deaerated and packaged. 


This finished lubricating grease, 
which contained 12.15 per cent 
soap and 0.03 per cent free alkali, 
tested as follows: 


Worked penetrations— 


60 strokes 276 
10,000 strokes 283 
100,000 strokes 297 


Dropping point °F. 379 
Wheel bearing tests 
At 40 m.p.h., 220 F. Pass 
At 60 m.p.h., 250 F. Pass 
Oil separation (ANG- 


10 test) 
Copper corrosion 24 hrs. 

210°F. No stain 
Boiling water test 

15 min. No turbidity 


Electron micrographs of the soap 
fibers in the above lubricating 
grease are compared with similar 
views of the soap fibers in a prod- 
uct made at higher temperatures. 
The latter are up five microns in 
length compared with one micron 
in the product made at the lower 
temperature. 


Testing 
The Gear Rig as an Oil Tester 


Earle A. Ryder, Lubrication En- 
gineering, 15 No. 8, August 1959, 
p. 319-324. 


According to Ryder “A ‘gear 
rig’ is a machine for testing gears 
or gear lubricants, generally smaller 
in scale than the device for which 
it substitutes, but sometimes con- 
sisting of parts of the main device. 
The feature of the gear rig is that 
gears are used as test specimens.” 

The types of failure which can 
be determined with such apparatus 
are scuffing, pitting and fatigue. It 


can also be used for rating gear oils. 
In spite of the fact that Ryder does 
not consider repeatibility too good, 
such rigs do correlate with full 
scale experience and also do rate 
oils correctly. 

Both Borsoff and Ku, who have 
written comments on Ryder’s pa- 
per, consider reproducibility some- 
what more exact than does Ryder. 


Gear Lubrication 


Recent Developments in the Lubrication 
Of Heavy Duty Industrial Gearing 


G. P. Maurer, Lubrication En- 
gineering 15 No. 9, 360-366, 371, 
(1959). Results of tests of various 
gear lubricants are given when used 
on a large gear set operating at 15 
rpm for the large gear. This was a 
herringbone gear with 8 % inch face 
width of each helix. Film break- 
down was determined by periodic 
stops to check the point at which no 
apparent film could be wiped from 
the flanks of the teeth with a finger. 


HARSHAW 
LEAD 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
Increased lubricity 
Improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces | 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 


Harshaw Lead Bases are offered | 
in three concentrations to suit your 
particular needs: 

Liquid Liquid Solid 

30% Ph 33% Pb 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


HARSHAW CHEMICAL®. 


1945 E. 97th Street ¢ Cleveland 6, Ohio 
Branches In Principal Cities 


411 


+ 
| 
== 
| 
: 
; 
} — 
| 


\ series of residual base lubri- 
cants containing EP additives were 
diluted and applied by spraying. In 
undiluted form these varied in vis- 
cosity from 2100 to 9000 SUS at 
210 F. No increase in film endur- 
ance for viscosities higher than 3000 
SUS at 210 F was found. Next a 
series Of lead naphthenate lubri- 
cants (percentage of lead not giv- 
en) varying In viscosity from 130 
to 950 SUS at 210 F were tested. At 
a VISCOSITY of 430 SUS at 210 F the 
film endurance of such a lubricant 
is equal or better than that of a 
residual compound having a_ vis- 
cosity of 3000 SUS at 210 F. With 
a \ iscosity above 900 a + ounce ap- 
plication of a lead naphthenate base 
lubricant had a life of over 10 hours. 
Lubricating greases (types not giv- 
en) with penetrations of 295 to 
355 were tested. Only those with 
penetrations could be 
spraved and the maximum endur- 
ance of films obtained with these 
products was 3%4 hours. 


above 315 


results of these tests 
viscosities for both 
intermittent and continuous appli- 
cations at different ambient temper- 
atures is tabulated. Also recom- 
mended quantities for application at 
various periods is tabulated. 


From. the 
recommended 


Speed Load 
@ Time @ Temperature 
@ Film Thickness @ Film Hardness 
@ Surface Finish ® Surface Pre-Treatment 
@ Solid Lube Type @ Bearing Hordness 
Complete with 16 charts 
Represented in: 
® CHICAGO @ CLEVELAND @ CHARLOTTE @ SPOKANE ® YOUNGSTOWN 


Magie Brothers Oi! Co 
910! Fullerton Avenue 
Franklin Park, Illinois 


lubriseal Lubricants 
5725 State Rood 
Cleveland 34, Ohio 


Gastonia Mill Supply Co MBI Lubricants, Inc 
613 East Franklin Avenue 
Gastenia, North Caroline 


Industry News 


New Testing Machine 


A new lubricant testing machine 
designed for environmental research 
has been announced by the Alpha- 
Moly kote corporation. 

The machine, known as the Mod- 
el LF W-3, can be adapted to test- 
ing either dry or liquid lubricants, 
at ambient to high temperatures, 
with oscillatory or rotational mo- 
tion, over a wide range of velocities 
and loads. A high temperature furn- 
ace is supplied as standard equip- 
ment. However, sufficient space has 
been provided in the specimen area 
for the future installation of a var- 
iety of environmental chambers 
such as one for low temperature 
testing. A five H. P. motor allows 
the machine to operate at friction 
coefficients of .5 at full load. 

The Model LFW-3 is furnished 
complete and ready to operate with 
all electrical equipment necessary 
to give full protection against over- 
load and low voltage. Instrumenta- 


Bemol, Incorporcted 
125 West Commerce St 
Youngstown 3. Ohio 


1654 South Maple Bivd 
Spokone, Washington 


@ FORT WORTH 
MBI Lubricants, Inc 
Post Office Box 1923 
Fort Worth. Texos 


tion is mounted in a separate cab- 
inet wired for easy connection to 
or disconnection from the testing 
machine. 

For detailed specifications of the 
Alpha Model LFW-3 lubricant 
testing machine, write the Alpha- 
Molykote corporation, 65 Harvard 
Avenue, Stamford, Conn. 


Sonneborn Receives 
Miley Process Patent 


A patent on the Miley process for 
the utilization of refinery acid 
sludge has now been granted to the 
inventor of the process, G. Hunter 
Miley. The patent has been assigned 
to L.. Sonneborn Sons, Inc. 

The process, developed by Mr. 
Miley in 1955 at Sonneborn’s re- 
finery at Petrolia, Pa., converts the 
previously useless acid sludge into 
valuable products. This contrasts 
sharply with previous methods, 
which were designed mainly to dis- 
pose of the sludge. 


Design in formation on 


MOLY BONDED FILMS 


NEW 8-PAGE REPORT TELLS HOW FILM 
LIFE AND FRICTION ARE AFFECTED by: 


BEMOLybdenum ‘fortified lubricant 


Executive Offices: 131 State Street, Boston 9, Massachusetts 
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The heart of the Miley process is 
a unique retort into which the 
sludge—resulting from treatment of 
petroleum products with sulfuric 
acid—is fed. The retort produces 
sulfur dioxide and coke as its main 
products, along with a variable 
quantity of gaseous hydrocarbons. 
These gases are profitably used as 
part of the fuel required by the re- 
tort, so that they are consumed in 
the process. 

Operation of the retort is largely 
automatic, and one man can super- 
vise the running of up to three, 
since his primary duties consist of 
recording temperatures, adjusting 
sludge feed, and general supervision. 

The process and retort are cov- 
ered by U. S. Patent 2,897,054 and 
are available through licensing to 
organizations interested in the con- 
version of acid sludge. 


Additional information the 


process may be obtained by writ- 
ing L. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


JANUARY, 1960 


Sonneborn Sons, Inc., 300 


Number One in a Series . . 


P.O. Box 7331 


Park Avenue South, New York 10, 
New York. 


Report on Moly Bonded 
Films Available 


A new eight-page report, com- 
plete with sixteen comprehensive 
charts, covering moly bonded films 
has just been released by Bemol, 
Inc. This technical report presents 
design information affecting the 
wear life and frictional properties 
of moly bonded films. 

Subjects covered in this report 
are speed, load, time, temperature, 
film thickness, surface finish, sur- 
face pretreatment, solid lube type, 
and bearing hardness. Typical uses, 
technical data, design tips, and 
recommendations are included in 
this report. 

The brochure is designed to be 
used as a working guide for lubri- 
cation and design engineers. Copies 
of this report, entitled “Design In- 


OVER YEARS PROGRESS 


™ Development and Research . . . three decades of new products for the farm, 
automotive, industrial, and government trades 


M Production ... Originators in new processes and new types of equipment 


M Quality Control . . . latest developments in control and test methods, with per- 


sonnel trained in this tradition 


M Service ... field engineering service on any application 


M Growth... “Biggest little grease plant (per square foot) in the world” 


If we can help you, write, wire or call... 


JESCO LUBRICANTS CO. 


North Kansas City, Missouri 


formation on Moly Bonded Films,” 
are available from Bemol Inc., 131 
State Street, Boston 9, Mass. 


New Book Offered 


1959 Compilation of ASTM Standards 
On Petroleum Products and 
Lubricants D-2 


1230 Pages, Hard Cover, $9.00 


The 1959 edition of the ASTM 
Compilation of Standards on Petro- 
leum Products and Lubricants con- 
tains almost 200 standards of which 
some 45 are new, revised, or have 
had their status recently changed. 
The standards have been prepared 
by ASTM Committee D-2 on pe- 
troleum products. 

This comprehensive book con- 
tains most of the ASTM standards 
on petroleum including crude pe- 
troleum, butadiene, motor and av- 
iation fuels, naphthas, diesel fuels, 
lubricating oils, industrial oils, cut- 
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ting oils, turbine oils, greases, waxes, 
spray oils and other related ma- 
terials. 

Petroleum chemists and technolo- 
gists, engineers, and purchasing 
agents will find this compact vol- 
ume handy in their daily work. 


Copies of this book may be ob- 
tained from ASTM headquarters, 
1916 Race street, Philadelphia 3, Pa. 
at $9.00 each. 


Battelle Offers Reactor 
Research Studies 


Companies that have previously 
found it difficult to obtain nuclear 
reactor irradiations to supplement 
their own research programs may 
take encouragement from a recent 
announcement made by Battelle 


Memorial Institute concerning the 
research assistance offered by its 
nuclear research center. Dr. H. R. 
Nelson, manager of nuclear research 
said that the Institute is 


activities, 
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now prepared to accept a “larger 
number of requests” from industry 
for the irradiation of specimens 
that will be used in research studies 
conducted by individual companies. 


“Battelle,” Dr. Nelson observed, 
“recognizes that the limited avail- 
ability of reactor space has pre- 
sented a real barrier for some in- 
dustrial firms that might otherwise 
now be engaged in useful atomic 
research. With the assistance we 
are now prepared to offer, it is to 
be hoped that these companies will 
find an entree into the field of nu- 
clear research. From experience, we 
have seen that an outlay of from 
$3,000 to $6,000 for reactor irradia- 
tion may provide a company with a 
whole new area of materials study 
that may be pursued within the 
company 's existing research organ- 
ization. 


More Than Doubled 


The power level of the Battelle 
research reactor, in operation more 
than three years, was doubled earlier 
this year, raising its normal operat- 
ing level to two million watts. Nel- 
son said this power doubling of the 
swimming-pool type reactor was 
a factor in the Institute’s decision to 
broaden the assistance which it 
could render. “More important,” 
he said, was the “know how” in 
handling irradiation studies which 
the Battelle staff has acquired 
through experience. 


The Battelle research reactor is 
composed of MTR-type aluminum 
fuel elements in a demineralized 


The 
C. W. Nofsinger 
Company 
ENGINEERS & CONTRACTORS 


Grease Plants 
Petroleum Refineries 
Petrochemicals 


“In Engineering It’s the 
People That Count’ 


307 East 63rd Street 
Kansas City 13, Missouri 


water pool approximately 20 feet 
wide by 40 feet long and 28 feet 
deep. A highly versatile research 
tool, the reactor can accommodate 
a large variety of specimens for ir- 
radiations in its six beam tubes up 
to 8 inches in diameter and in its 
thermal column with a 34 -foot-di- 
ameter vertical and a 5-foot-square 
horizontal entrance. A hydraulical- 
ly operated fast-irradiation facility 
can be used to obtain short-time 
high-flux irradiations against the 
face of the reactor’s core. The water 
surrounding the core may, of 
course, be used as an irradiation lo- 
cation. 


In addition to the reactor, the 
Battelle nuclear center, located just 
outside of Columbus, includes hot 
cells, a critical assembly laboratory, 
and a special laboratory designed 
especially for studies of ‘plutonium. 


Makers and Marketers of 


Mobil 
Automotive 
Products 


Mobil 
Industrial 


150 E. 42nd STREET 
NEW YORK 17, N. Y. 


NLGI SPOKESMAN 


N | 
CORRECT 

| LUBRICATION 

| 

Oils and Greases 

| 


John V. Starr 


Dr. John V. Starr, manager of the 
products planning division of Esso 
Standard’s petroleum specialties de- 
partment, died Sunday, December 
6, at his home in Cranford, N. J. 
He had been ill for several months. 

He relinquished a directorship in 
the National Lubricating Grease In- 
stitute last summer because of ill- 
ness. An authority on lubrication 
products and problems, he was also 
a member of the American Chemi- 
cal Society, the American Manage- 
ment association and the API. He 
was 57. 

His service with NLGI began in 
1954, when he was elected to the 
board of directors, and continued 
until his retirement this fall. In 1958 
the office of secretary was recreated 
and Dr. Starr was elected to the po- 
sition at that time. Although he 
served on and was chairman of a 
number of NLGI committees, the 
accomplishment he was noted for 
was his chairmanship of and keen 
interest in establishing the annual 
production survey, now accepted as 
one of the Institute’s valuable serv- 
ices. 

One of Esso’s top technical peo- 
ple for many years, Dr. Starr was 
manager of the company *s manu- 
facturing technical service division 


at Linden, N. J., during most of the 
1940's. For five years he was tech- 
nical assistant to the general man- 
ager of East Coast manufacturing. 


He moved to Esso’s manufactur- 
ing department in New York in 
1951 as assistant manager of the lub- 
ricants and specialties division. 

He was graduated from Wabash 
college in Indiana, his native state, 
in 1924 and joined Fsso’s technical 
service division as a research chem- 
ist in 1928, a few weeks after he re- 
ceived a Ph. D. degree in chemistry 
from Cornell university. 

Dr. Starr is survived by his wife, 
a son and three daughters. Funeral 
services were held Wednesday, De- 
cember 9, in Cranford, where he 
had lived for nearly 25 years. 


McCarthy, Jr. Heads 
Vulcan Containers 


Vern I. McCarthy, Jr., 32-vears- 
old, has been named president and 
director of marketing of Vulcan 
Containers Inc., pioneer manufac- 
turer of steel shipping containers, 
it was announced by Vern I. Mc- 
Carthy, Sr., who moves up from 
the presidency to chairman of the 
board. 

Mr. McCarthy, Jr., is the third 
generation of the McCarthy family 
to serve the company as president. 
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People in the Industry 


The senior McCarthy will continue 
to play an active role in long range 
planning and research, the an- 
nouncement said. 

With the company in an execu- 
tive capacity since 1953, the new 
president has served in a number of 
other posts for more than fifteen 
years. Prior to this appointment, 
he was vice president-marketing and 
director of sales. 

The 43-year-old corporation 
manufactures a wide range of steel 
shipping pails, drums and tinplate 
cans ranging in size from one ounce 
to 55 gallons. 

Mr. McCarthy is the youngest 
man to hold the post of Vulcan 
president. His father was 40 when 
he was named president in 1942 and 
his grandfather, Patrick Henry, was 
47 when he founded the company 
in 1916. 

The younger McCarthy brings 
to his new position a wealth of ex- 
perience in the steel container field. 
He is a former deputy director, 
containers and packaging division, 
B.D.S.A., Dept. of Commerce, 
Washington, D.C., (while on leave 
from Vulcan) and is at present a 
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member of the National Defense 
Executive Reserve and a consultant 
to the Dept. of Commerce. In ad- 
dition he is a director of the pack- 
aging foundation — of Michigan 
State university. 

Mr. McCarthy, Jr., holds either 
personal or corporate membership 
ina number of organizations includ- 
ing the Steel Shipping Container In- 
stitute, Can Manufacturers Institute, 
Packaging Institute, American Ord- 
nance association, National Institute 
of Packaging and orn Engi- 
neers (W ashington, D. C.), Sales- 
Marketing Executives of Chicago, 
and the Chicago and National Paint, 
Varnish and Lacquer Association. 

Others are National Lubricating 
Grease Institute, Independent Oil 
Compounders association, National 
Association of Manufacturers, Ill- 
inois Manufacturers association, 
Chicago Association of Commerce 
and Industry and the National 
Small Businessmen’s association. 
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George W. Trainor 

George W. Trainor, veteran of 
the chemical division of Darling & 
Company, passed away quite sud- 
denly of a heart attack in early 
November. Mr. Trainor had been 
Company Representative of this As- 
sociate member firm for a number 
of years and was well known 
throughout the industry. 


Manages Esso Refinery 

Frederick C. Westphal, Jr., be- 
came manager of Esso Standard Oil 
company’s Bayonne (N. J.) re- 
finery, effective December 1, the 
company announced. Bayonne is 
primarily a_ petroleum - specialties 
plant. 

He has been administrative su- 
perintendent of Fsso’s Bayway re- 
finery, Linden, N. J., for the last 
vear. 

As manager at Bayonne, Mr. 
Westphal will succeed David F. 
Edwards, who has been invited to 
join the new Humble Oil & Refin- 
ing company, a Delaware corpora- 
tion, as employee relations manager. 
Standard Oil company (N. 
Esso’s parent company, recently 
announced plans to consolidate the 
operations of its major United 
States affiliates into the new Hum- 
ble company. 

Mr. Westphal joined Esso in 
1940 and was assigned to the Bay- 
wa\ refinery in 1953 as assistant 
chief accountant. He headed the 
refinery’s receiving, packaging and 
shipping division and later its busi- 
ness service department before he 
was named administrative superin- 
tendent last vear. 

A graduate of Tulane University, 
he served as a major in Army Quar- 


termaster operations during World 
War IL. 


Assumes New Position 


Capital City Products company 
of Columbus, Ohio has announced 
the appointment of Mr. Daniel D. 
Downes as sales manager of the dis- 
tilled fatty acids — replacing 
the late Mr. E. x. Hibarger, who 
died of a heart oo in early No- 
vember. 


SERVICE AIDS 


Send Orders to: National Lubricating 
Grease Institute, 4638 Nichols Pkwy., Kan- 
sas City 12, Mo. 


BALL JOINT BOOKLET — “’Rec- 
ommended Practices for Lu- 
bricating Passenger Car 
Ball Joint Front Suspen- 
sions.” The latest aid in ap- 
plication, created by ex- 
perts in the field and de- 
signed for use in the sta- 
tion. Twelve pages, easy 
to read, with large illus- 
trations throughout. Twen- 
ty-five cents a copy with 
quantity discounts—compa- 
ny imprint arranged. 


NLGI MOVIE — “Grease, the 
Magic Film,” a 16-mm 
sound movie in color run- 
ning about 25 minutes, now 
released. First print $300, 
second and subsequent or- 
ders $200 each (non mem- 
bers add $100 to each price 
bracket). 


WHEEL BEARING MANUAL — 
‘Recommended Practices 
for Lubricating Automotive 
Front Wheel Bearings.” 
More than 170,000 copies 
of this booklet have been 
distributed throughout the 
world. Now in its sixth 
printing. Sixteen pages, 
with more than 40 illustra- 
tions. Twenty-five cents a 
copy, with quantity dis- 
counts — company imprint 
arranged. 


PRODUCTION SURVEY — Data 
on production by pounds of 
lubricating greases and flu- 
id gear lubricants for NLGI 
Canadian members (1958) 
and U. S. members (1957 
and 1958) by soap types. 
Member price for addition- 
al copies, $1.00. Non-mem- 
bers, $2.00. 
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CH,;COC!I + LiH — CH,;,CHO + LiCl 


making the most of lithium hydride 


Lithium hydride is one of the most versatile metal 
hydrides available to the chemist. Long known for its 
unique solubility properties as compared with other 
alkali metal hydrides, this lithium compound has 
amassed an impressive number of applications—both 
present and future—that go far beyond original expec- 
tations. A few examples are in order: 


...as a reducing and condensing agent 


Lithium hydride can convert carbon dioxide to free 
carbon ...can reduce acetyl chloride to acetaldehyde 
and lithium chloride (illustrated above) . . . can be used 
to prepare new hydrides which would otherwise be 
unobtainable except in small yields and by difficult 
synthesis . . . functions efficiently in many organic con- 
densation and reduction reactions . . . and can easily be 
increased in solubility or controlled in reactivity by 
conversion to mixed hydrides. 


...as a catalyst 


Lithium hydride reacts with alcohols to form lithium 
alcoholates and hydrogen. This reaction makes possible 


& 


the convenient preparation of anhydrous lithium alco- 
holate which is useful as an alcoholysis catalyst. 


...as a hydrogen bank 


Lithium hydride is an ideal source of hydrogen. . . just 
one pound of lithium hydride will generate as much as 
45 cubic feet of hydrogen gas at S.T.P. This gives you 
more hydrogen per unit of weight than can be secured 
by using “‘bottled’’ gas in steel containers. 


...as a nuclear shielding material 

Nu of lithium hydride is 5.90 compared to 6.68 for water 
at room temperature. And because of its low dissociation 
pressure at its melting point (27 mm at 680°C.), lithium 
hydride can be heated to red heat in a thin-wall con- 
tainer . . . without requiring a pressure shell. It appears 
to be stable indefinitely at this temperature. 


These and many other useful characteristics of lithium 
hydride may help improve your product or process. For 
complete technical data, write for Bulletin 102. Address 
request to Technical Literature Dept., Foote Mineral 
Co., 402 Eighteen West Chelten Bldg., Phila., 44, Pa. 
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KETTLE 


NEATER PUMP SACK ET PUMPS 


The Stratco contactor is a highly efficient 
mixing device and when combined with the 
heating and cooling system shown above 
provides extremely close control of reaction 
temperature. With intimate contact between 
reactants and controlled temperature, very 
short batch time cycles are required. 


Compared with other systems, Stratco 


STRATFORD 


MILL ANC DEAERATOR PACKAG/NG 


grease plants produce more uniform greases 
with less soap and require less laboratory 
control. 

A complete Stratco plant layout is il- 
lustrated above. Equipment is adaptable to 
modernization programs as well as new in- 
stallations. Specific equipment recommen- 
dations made without obligation. 
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